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Assessment of Statistics on Alcohol-Related Problems

Summary

Prepared by Eric Josephson, Division of Sociomedical Sciences, Columbia
University School of Public Health.



An objective assessment of government statistics on alcohol-
related problems, many of them compiled in the Third Report to the
U.S. Congress on Alcohol and Health in 1978, indicates that there is

little sound basis for claims that there are upwards of 10 million

problem drinkers (including alcoholics) in the adult population and

thaﬁ their number is increasing; that there are 1.5 to 2.25 miilion
problem drinkers among women; that there are over 3 million problem
drinkers among youth; that the heavy consumption of alcohol by preg-
nant women leads consistently to a cluster of birth defects --

the so-called Fetal Alcohol Syndrome; that half of all motor vehicle
accident fatalities are alcohol-related; and that the cost of alcohol
abuse in 1975 was $43 billion. These and other claims about the ex-
tent and consequences of alcbhol use and abuse —- some of them fanciful,
others as yet to be supported by research -- are part of the "numbers

game" which besets discussion of alcohol-related problems and policy.

Concern about health and other problems related to the consump-
tion of beverage alcohol has in recent years generated a substantial
volume of epidemiological, psyehosocial and biomedical research on the
ﬁature and extent of such problems and ways of dealing with them.
Much although not all of this research has been conducted under the
aegis of the National Institute on Alcohol Abuse and Alcoholism. But
while a good deal has been learned about alcohol-related problems,
much about them remains unknown. Why this is so has to do with the
complexity of the problems, the lack of agreement among researchers

themselves about the terms they use (e.g., "alcoholism"
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or ''problem dinking'), inherent problems in measuring the extent of
and trends in alcohol use, and perhaps above all, difficulties in
determining just what problems can be attributed to the consumption

of alcohol and what to other factors.

But these and other conceptual and methodological problems
have not prevented public officials and some researchers themselves
from issuing alarming statements about the prevalence of and trends in
alcohol-related problems for which there is little basis in fact., The
consumption of alcohol at ceftain levels may indeed have serious conse-
quences ~nd be associated with a variety of health and other problems.
The seriousness of those problems calls for equally serious discussion

of their nature and ways of coping with them.

This report is intended as a contribution to that discussion.
Its aim is to provide a critical, objective assessment of government
and other statistics regarding certain alcohol-related problems; further
research will be suggested where needed and appropriate. The topics
to be covered are: (1) human studies relating to the Fetal Alcohol Syn-
drome, (2) animal studies relating to the Fetal Alcohol Syndrome,
(3) overall trends in the consumption of beverage alcohol and in prob-
lem drinking, (4) problem drinking among youth, (5) problem drinking
among women, (6) alcohol-related casualties, and (7) the costs of alco-

hol abuse.

(1) Human studies of the Fetal Alcohol Syndrome (Ch. 1)

The Fetal Alcohol Syndrome, about which many alarming statements

have been made, has been described as a cluster of birth defects in the
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offspring of women who consume heavy amounts of alcohol while preg-
nant. A review of the relevent research literature indicates that

the fetal alcohol syndrome has yet to be clearly established as a

distinct entity; thatinvestigators have so far been unable to ldentify it

consistently=ri,e. without prior knowledge of matemnal: alecohol eonsumption;
and that with the exception of a distinctive facial appearance all ;f
the compopent abnormalities of the Fetal Alcohol Syndrome are known to
be associated with various other antecedent factors. Nor are there data
which would indicate just what amounts of alcohol consumed by pregnant
women are associated with which effects. Although there are grounds

for concern about the Fetal Alcohol Syndrome in particular and about
fetal alcohol effects more generally, it is not possible to state with
confidence whether, to what extent, or under what circumstances, heavy
drinking during pregnancy is assoclated with a particular cluster of
abnormalities or defects. There are no reliable national statistics on

the extent of the phenomenon. Even less in known about the effects on

offspring of lower levels of alcohol consumption.

(2) Animal studies of the Fetal Alcohol Syndrome (Ch. II)

Animal studies relating to this phenomenon have been under-
taken because of the opportunity'they provide, missing in human studies,
to examine the effects of dosage and timing in pregnancy and to control
for the possible confounding influence of other factors, e.g., nutrition.
Yet the applicability to humans of findings from animal studies of alco-
hol as well as other substances is limited not only because of species

differences, but also because they have their own methodological problems.

-
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Because these problems have not yet been satisfactorily resolved,

issues relating to dosage (in some experiments the alcohol dose levels
have been the equivalent of enormous amouats in human

terms) and nutritional status have not as yet been clarified. Never-
theless, a review of the animal literature indicates that alcohol inges-
tion during pregnancy acts in a dose-~responsive manner to produce a

wide vaiiety of changes ranging from impaired fertility to malformatioms,
behavioral changes and lowered birthweight in the offspring. The mal~
formations are variable, affecting many organ systems. However, alcohol
has not yet produced in.animals an identifiable constellation of anoma-
lies, similar to that described by clinicians as the Fetal Alcohol Syn-

drome.

(3) Overall trends inproblemdrinking (Ch. III)

According to the 1978 NIAAA report, per capita consumption of
beverage alcohol in the U.S. has since 1971 been higher than at any
time since 1850. However, it is possible that consumption was consid-
erably higher before 1850. 1In any case, the data available indicate
that there were no major shifts in patterns and levels of consumption
during the 1970s. Estimates regarding the prevalence of and trends in
problem drinking (including alcoholism) -- NIAAA reported that there
were 9.3 to 10 million problem drinkers (including alcoholics) --
suffer from a number of difficulties: the surveys on which they are
based vary in their definitions and in methods of data collection;
there is the possibility, not necessarily equal, of over- as well as

under-reporting in such surveys; and few of the surveys take into ac-



count the reversibility of drinking problems. For these and other

reasons, there are neither reliable nor valid data on the national

prevalence of and trends in problem drinking.

(4) _Problem drinking among youth (Ch. IV).

In its 1978 report NIAAA estimated that there were 3.3 million
problem drinkers among youth. Like some of the wother eétimates, this
_ figure is based on an arbitrary definition of youthful problem drink-
ing -- a phenomenon with a different context from that of adults --
and very likely exaggerates the extent of the problem. A review of the
literature on youthful drinking behavior indicates that since the mid-
1960s there have apparently been no significant shifts in the age of
initiation into drinking, the proportion of youth consuming beverage
alcohol, the frequency with which they consume it, or the amounts con-
sumed. Nor is there any evidence that the traditional gap between
girls and boys in drinking practices has‘been closed, although it has
apparently been narrowed. Young .drinking drivers are generally regarded
as disproportionately at risk of involvement in motor vehicde accidents
and the reduction by some states.of the legal drinking age has been
linked to higher auto accident rates; but research has so far been un-
able to determine with any precision how many of these accidents are
associated with drinking inexperience, driving inexperieﬁce or other
factors and whether the reduction of the legal drinking age has contrib-
uted to higher auto accident rates. As for whether problem drinking
in youth predicts problem drinking in adulthood, the data available

provide no certain answer: some but by no means all young problem

adiat
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drinkers are likely to have problems with alcohol later in life --
many '"mature out'" of such problems which, as noted, have different

contexts in youth and adulthood.

(5) Problem drinking among women (Ch. V).

Why concern has been expressed about problem drinking among
women is not entirely clear; a prevailing assumption is that it is
increasing. It has been estimated by NIAAA that there are 1.5 to 2.25
million women with drinking problems, including alcoholics. And yet,
while there 1s some evidence that more women consume alcoholic bevera-
ges today ;han several decades ago, during the 1970s there was no
apparent increase in the relative numbers of women who drink or in
the frequency with which they drink. A review cof the literature in-
dicates that women continue to score lower than men by all measures
of drinking and drinking problems; it also indicates that the problems
women experience with alcohol tend to be different from those of men.
Although there has been some speculation that women's drinking behavior
is changing and will change further because of changing sex roles, this

has yet to be demonstrated with any certainty.

(6) Alcohol-related casulaties (Ch. VI).

The heavy consumption of beverage alcohol, such consumption
usually ill-defined, has been associated with a variety of casualties,
notably motor vehicle accidents; NIAAA claims that half of all mo-
tor vehicle accident fatalities are alcohol~related. However, the

1978 NTIAAA compilation of research findings on alcohol involvement in
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auto accidents makes it clear that there is a considerable range in the
estimates regarding the implication of alcohol -- e.g., in the case of
fatal traffic accidents involving the driver the range is from 35 percent
in one study to 59 percent in another, and in the case of fatal traffic
accidents involving pedestrians the range is from 25 percent in one study

to 83 percent in another; yet it 1s consistently the higher figure which

is selected as the indicator of aléohol's contribution to such accidents.

To be sure, those who abuse alcohol are at high risk of injuring them-
selves or of dying prematurely. And yet cirrhosis mortality rates in
recent years have been declining in the U.S.; why this is so has not

been determined.

(7) _Measuring the costs of alcohol abuse (Ch. VII).

An authoritative economic study, commissioned by NIAAA, has it
that aléohol abuse, which of course lends itself to various definitions,
cost the U.S. $43 billion in 1975; 1like the estimated number of alcohol-
ics in the population, this figure keeps rising in official statements
regarding the issue. A critical review of the study from which this
estimate is derived suggests that it may have overstated some of the
costs (because of limitations in the data on the estimated number of al-
cohol abusers on which it is based, because it failed to include some of
the benefits of alcohol consumption, and because certain costs associated
with alcohol abuse are interpreted.as due solely or primarily to such
abuse). However, the study may also have understated some of the costs
because of an incomplete accounting of all items which could conceivab-

ly be associated with alcohol abuse.



Assessment of Statistics on Alcohol-Related Problems

I. A Critical Review of the Literature on
the Fetal Alcohol Syndrome in Humans

Prepared by Rita H. Neugut, Division of Epidemiology, Columbia University
School of Public Health



SUMMARY

Two regearch groups have independently observed a similar clus-
ter of abnormalities in offspring born of alcoholic mothers. The Fetal
Alcohol Syndrome (FAS), named in 1973, has been described as a cluster
of pre~ and postnatal growth deficiency, developmental delay, facial
anomalies and various other malformations among those exposed in utero
to maternal alcoholism. However, a review of the literature that deals
with FAS in humans reveals that it has yet to be clearly established

as a distinct entity.

While FAS cases reported in the literature since 1973 number
in the hundreds, very few of them have been diagnosed without the po~
tentially biasing foreknowlédge of maternal alcoholism. Evidence is
lacking of an ability to identify FAS consistently in offspring of
heavy drinkers without prior knowledge of maternal alcohol consump-
tion. Similarly, without knowledge of maternal alcohol consumption,
fhe syndrome should not be identified in offspring of non-drinkers or
iight drinkers; this latter ability also has not been demonstrated.
The need for such "blind" demonstfation is particularly strong because
dlagnosis of abnormal FAS-type facial characteristics has not been

based on rigorous scientific criteria.

"All of the component abndérmalities of FAS, save the distinctive
facial appearance, are known to be associated with various other ante-
cedent factors. Thus, before heavy maternal alcohol consumption can
be established as an additional cause of these abnormal outcomes,
the contribution of other factors which are known to be associated

with them must be assessed. For example, if an association between



maternal alcohol consumption and birthweight is to be demonstrated,

the roles of such factors as maternal size, maternal smoking, maternal.
weight gain during pregnancy, maternal age, and ethnicity -- factors
which are known to affect birthweight -- must also be assessed. This
sort of analysis has not yet been done for either component features

of the syndrome or for the syndrome as a whole.

Four major prospective epidemiological studies have been under-
taken where maternal alcohol consumption has been related to pregnancy
outcome. In one study (Ouellette et al, 1978), no cases of FAS per se
were found, though heavyvmaternal alcohol consumption during pregnancy
did relate to a number of adverse pregnancy outcomes. In another study
(Hanson et al., 1978), women were questioned about their alcohol con-
sumption in the month prior to pregnancy and in the first four months
of pregnancy. Self-report of alcohol consumption in the first four
months of pregnancy, in general quite low, did not relate to blind diag-
nosis of FAS or "partial FAS," though self-report of consumption in the
month prior to pregnancy did relate to such a diagnosis. In a third
study (Kaminski et al, 1976) largely carried out before‘FAS had been
described, heavy maternal alcohol consumption during pregnancy was re-
lated in a limited fashion to a few adverse pregnancy outcomes. Subse-
quently, the researchers became aware of FAS but emphasize that they
did not find an excess of congenital malformations among the offspring
of their heavier drinkers as compared to their lighter drinkers. 1In a
fourth study (Olegard et al, 1979), possibly the most supportive of the

existence of the syndrome, all or most infants born in one city during



a specified time period were assessed for FAS. FAS was diagnosed in
the offspring of.some women who were known from earlier in pregnancy
ﬁo be alcohol abusers. More significantly, FAS was also diagnosed in
a few infants without a priori information regarding maternal alcohol
consumption during pregnancy. In those cases where information Qas
subsequently obtained regarding alcohol consumption, it was fOuﬁd to
have been excessive. However, in this study no criteria were given
for the diagnosis of FAS and only very limited information was given

regarding identification of maternal alcecohol abuse.

Although the evidence to date justifies serious concern, it is
still not possible to staté with confidence whether, to what extent,
and under what circumstances, heavy drinking during pregnancy is associ-
ated with a particular cluster of facial and other congenital anomalies.
To answer such questions, further investigation should be strongly en-

couraged.



INTRODUCTION

This evaluation of the evidence regarding the association be-
tween heavy maternal alcohol intake during pregnancy and pfegnancy
outcome is undertaken from an epidemiological perspective. The claim
has been made that iﬁ utero exposure to heavy maternal alcohol consump-—
tion causes a specific cluster of abnormalities in the offspring,
named Fetal Alcohol Syndrome (FAS). The cluster of FAS ébnormalities
includes:

(1) prenatal growth deficiency as measured by birth weight,

birth length and head circumference

(2) certain congenital malformations

(3) postnatal failure to thrive

(4) developmental delay

(5) a distinctive abnormal-looking facial appearance

Much concern has been expressed (Third Special Report to the
U.S. Congress on Alcohol and Health, 1978; Fabro, 1979) regarding
the public health significance of the syndrome. There are two under-

lying characteristics of the syndrome which should be made explicit:

(1) Of the five features of the syndrome enumerated above,
each of the first four has been associated with various other ante-
cedent factors (e.g., prenatal growth deficiency is associated with
inter alia, maternal age, maternal size, maternal weight gain during
pregnancy, maternal smoking and ethnicity). Each of these four is
therefore non-specific, and in order to discover a causal connection
between maternal drinking and these outcomes, appropriate comparison

groups or statistical controls are needed.
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- (2) On the other hand, the unusual facial characteristics
noted in FAS are a sine qua non for diagnosis of the syndrome. Unfor-
tunately, the abnormal facial appearance associated with FAS is not

one which is readily subject to rigorous measurement criteria.

To establish a causal association, and to evaluate the relative
fiék of heavy drinking for FAS, systematic study must therefore be
undertaken. Case reports arouse suspicion, but do not establish a
relationship.‘ Thus to report series of cases in which all individuals
in the series share both the exposure and the outcome tells one nothing
about the frequency of the eprsure or about the frequency of the out-

come in the general population. Hence the need for a comparison group.

If systematic studyAis‘doqe prospectively, it requires follow-
up of pregnant women both with ahd without the risk factor: high le-
vels of alcohol consumption dufing pregnancy. If the study is prospec-
tive, infants born to study women must be examined using a standard
and systematic schedule. Examinations must be made without foreknow-

.ledge of maternal alcohol consumption, i.e., "blindly."

If the study is retrospective, systematic criteria for case
definition are still required, but in this design mothers of individu-
als both with and without the syndrome are assessed for alcohol consump-
tion during pregnancy; 1t is essential that this assessment of the mo-

therd consumption be done without knowledge of the status of the infants.

Maternal alcohol consumption, both heavy and light, must be docu-
mented by means of a systematic and chronological history of maternal

drinking, gathered without knowledge of the outcome in the offspring,



i.e., blindly. The fange of alcohol consumption among study mothers
must be adequate to the task of relating amounts of alcohol consumed
to outcome. Therefore, women with a range of alcohol consumption pat-

terns must be included for study.

The syndrome should be diagnosed in the offspring of women con-
suming defined '"large amounts'" of alcohol during pregnancy and in no
others; i.e., it should not be diagnosed in women consuming lesser
amounts during pregnancy. Interpretation of occurrence of partial ex-

pression of FAS awaits better understanding of the full syndrome.

Establishment of an association between heavy maternal alcohol
consumption during pregnancy and the particular abnormal FAS-type face
would imply causality if no other equally suspicious factor can be sug-
gested. Establishment of a causal association between maternal alco-
hol consumption during pregnancy and one or more of thé non-specific
FAS features (whether in conjunction with the abnormal face or sepa-
rately) requires more careful analysis. In the latter case, controlled
assessment of the role of the known antecedent factors which could ex-

plain an observed correlation is requisite.

With this brief discussion of epidemiological principles, the
literature will be reviewed. Areas of concern include the objectivity
with which the drinking history was obtained, the systematic nature of
the infant examination, the presence or absence of a comparison group
and, perhaps most important of all, whether the identification of a

case was made blind to knowledge of the maternal drinking history.



I-7,

II. IDENTIFICATION AND DESCRIPTION OF THE FETAL ALCOHOL SYNDROME

.A. Identification of The Syndrome

In 1972, Ulleland in Seattle, Washington published her find~-
ings of an association between intrauterine growth failure (IUGF),
failure-to-thrive postnatally, and maternal alcoholism. After observ-
ing six children who shared these three features between October 1968
and June 1969, she went back to review the records of a total popula-
tion of births (1500+) for recognized maternal alcoholism and low
birthweight. Studying a popﬁlation which included the six cases who
had brought the association to her attention, she found that 10 of the
12 offspring of recognized alcoholics had low birthweight as compared
to 2.3 percent with similarly low birthweight in the other 1500+ child-
ren born between January 1968 and June 1969. The criteria for diag-
nosing alcoholism was given as a modification of the WHO definition.
Ulleland also noted high rates of postnatal failure-to-thrive and
developmental delay in the alcoholics' offspring. She quite rightly
pointed out that even if 90 percent of alcoholic women in the study

_population went unrecognized, the association between birthweight

and maternal alcoholism would still exist.

A problem with Ulleland's population study should be noted.
By selecting as the time period for the birth of the study subjects
one which included the dates of birth of the six cases of low birth-
weight which she had observed previously, Ulleland biased her popula-
tion data in favor of a positive association. Put more simply,
the six cases of recognized maternal alcoholism and low birthweight

(a) were known before undertaking systematic investigation; (b) promo-



ted the further study, and (c) contributed substantially to the re-

sults of that further study.

In 1973, Jones et al., researchers at the same Seattle loca-
tion, assessed eight offspring of chronic alcoholic mothers using
criteria issued by the National Council on Alcoholism.
Possibly some, perhaps ally of these elght had also been
included in Ulleland's series. In.these eight they observed and des-
cribed a pattern of craniofacial, 1imb and cardiovascular malformations,
developmental delay and pre- and postnatal growth deficiency. The
physical arnd mental assessments were made with foreknowledge of the
mother's alcohol abuse, i.e., the evalutations were not performed
blindly. A few months later, describing three additional cases with
similar findings where maternal alcohol abuse was known before the
diagnosis was made, Jones and Smith (1973) dubbed the cluster of anoma-
lies they observed "fetal alcohol syndrome'" (FAS). Furthermore, though
they did not specify a mechanism, they implicated in utero exposure
to excessive maternal alcohol intake as the cause of the clinical

cutcome.

It was only after their identification of FAS that the group
of Jones et al. became aware of a French paper published in 1968
(Lemoine et al.) which described the offspring born of chronic alco-
holic mothers and/or fathers. The discovery of this earlier paper
was heralded as providing strong corroboration of the existence of FAS.
The paper by Lemoine et al. reports in anecdotal fashion on the "high-
ly distinctive appearance" of 127 children born of alcoholic parents.
No information whatsoever is given regarding the basis for the>diag;

nosis of alcoholism. The 127 children came from a total of 69 fami-
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lies ~-~ 29 where both parents were alcoholic, 25 with only an alcoholic
mother, and 15 with only an alcoholic father. The anecdotal descrip-
tions of particular features of these children did not differentiate

the children according to parentage though the authors comment that

they had reservations about the comparability between those children
whose fathers only were alccholic and the others. Lemoine et al.

found the 127 children outstanding with respect to four characteristics:
distinctive facial features ~- very similar indeed to those described
by Jones et al. (1973), growth retardation, high frequedcy of malfor-

mations and psychomotor disturbances.

B. Description of The Syndrome

It is appropriate now to look more closely at the prevailing
definition of fetal alcohol syndrome. Firstly, the term 'syndrome'
may be defined as a concurrence or clustering of symptoms in one indi-
vidual. Indeed, only the unusual facialappearaneeaassociated with FAS is
considered distinctive to affected individuals (although whether it is
exclusively limited to alcoholics' offspring has not been established).
It is the clustering of the various features in the individual case which

allows for identification of the syndrome.

A 1976 paper by Haneon, Jones & Smith consolidates the
work of the Seattle group on FAS. They reported on 41 FAS cases -- the
11 they had previously described (Jones et al, 1973; Jones and Smith,
1973) and 30 others -- gathered in a variety of ways. The 30 new FAS
cases reported on in the article, once again, were assessed with the

evaluators being aware beforehand of maternal alcohol abuse. Without

giv1ng a precise definition, they provided the following table of

common abnormalities found in FAS.
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Common Abnormalities in 41 Cases
of the Fetal Alcohol Syundrome*

Abnormality Number Number Percent
Obsexved Affected Affected

Growth and performance

Prenatal growth deficiency(i) 39 38 97
Postnatal growth deficiency(i) 38 37 97
Microcephaly (1) 41 38 93
Development delay or
mental deficiency(i) 35 31 89
Fine motor dysfunction 35 28 80
Craniofacial
. ++Short palpebral fissures (11) 38 35 . 92
Midfacial hypoplasia ' 40 26 65
Epicanthic folds 41 20 49
Limb
Abnormal palmar creases 41 20 49
Joint anomalies (mostly minor) 41 17 41
Other
Cardiac defect (mostly septal 41 20 49
defects)
External genital anomalies (minor) 41 13 32
Hemanglomas (mostly small, 41 12 29
raised, strawberry angiomas)
Ear anomalies (minor) 41. 9 i 22

*Data taken from 41 patients, including 11 whose cases were
previously reported.

(i) 2 SDs or more below the normal for age, equivalent to below
the 2.5 percentile.

(11) Judging from standards of Chouke.

NOTE: See page I-}1 for definitione of terms used in above table.

SOURCE: Hanson, J.W.; Jones, K.L., and Smith, D.W. : Fetal Alcchol
Syndrome Experience with 41 patients. Journal of The American
Medical Association 235: 1458-1460, 1976.

++ This feature has been emphasized as especially common in and distinc<=ive
of FAS.
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Non~technical definitions (Stedman's Medical Dictiomary, 1972)

of the terms used in the previous table are given below:

palpebral fissure - eye slit
hypoplasia - defective formation or incomplete development

epicanthic (or epicanthal) folds - a fold of skin extending
from the root of the nose to the inner end of the eyebrow
overlapping the inner corner of the eye; it is normal in
the Mongolian race

hemangiomas -~ a benign cluster of blood vessels

Hanson et al mention other abnormalities noted in two to five of

the cases:

microphthalmos (pl. - thalmia) - abnormally small eyeballs
strabismus -~ cross-eyed

ptosis - droopy eyelid

cleft palate - a congenital fissure down the middle of the palate

pectus excavatum - a hollow at the lower part of the chest

In a subsequent description (Clarren & Smith, 1978, where 245 FAS
cases reported in the literature to date were reviewed, albeit some-
what misleadingly, for frequency of occurrence of particular symptoms)*
of the facial anomalies associated with FAS, the mid-facial hypoplasia

has been described more specifically to include:

-

hypoplastic philtrum - diminished or absent groove in the
midline of the upper 1lip

thinned upper vermilion -~ thinned external upper lip
short upturned nose

hypoplastic maxilla (upper jaw) and micrognathia/retrognathia
smallness or underdevelopment of one or both the upper and
lower jaws

* See Appendix for a discussion of some of the serious problems
in this article.
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There is a strong though limited concurrence between the des-
cription of the FAS features given by Jones et al. and those described
by Lemoine et al. Lemoine et al. also described prenatal and postnatal
growth deficiency though they were more opt:f.mistic than Jones'
group with regard to catch-up growth in adolescence. They differed
from Jones' group in that nearly all of their subjects were born
prematurely (though small even when corructed for gestational age).
Both groups mention that length was often more deficient than weight
at birth. Lemoine et al. mention, without elaboration, psychomotor
anomalies and an average 1.Q. of about 70 in their subjects. Jomnes
et al. usually found mild to moderate mental retardation in their
cases. The French group repcrted on malformations observed for 25
of their subjects and they are not inconsistent with Jones' findings.
The reader is told, however, that the manner in which they collected
their sample probably increased the likelihood of malformations
among its members. Probably most impressive, though, is the similar-
ity between the two groups in their descriptions of the face, The
mid-face hypoplasia is quite similarly described; the short upturned
nose, hypoplastic philtrum, and retrognathia are specifically re-
ferred to by the French. The ocular anomalies, and especially the
short palpebral fissures, were not, however, described in the French

study.

While the anecdotal nature of the French report, as well as

limitations of the American work must be remembered, the independent
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confirmation which the Americans and French works provide must also

be emphasized.1

It is not a coincidence that Hanson et al (1976) (and Clarren
and Smith (1978) as well) do not give a precise definition but rather
identify common features when describing FAS. Indeed, if one defines
a syndrome as a cluster of symptoms or features with many of the symp-
toms occurring in each case, then what is the meaning of subsequently

reviewing a series of cases and reporting -on the percentages with

each feature?

It is certainly appropriate now for those researchers who feel
confident that FAS exists as a distinct entity to provide a rather
specific definition of the disorder---in particular, stating which
features are requisite for the diagnosis and which are individually
optional th;ugh some ﬁinimél number of them must occur. If a defini-
tion of this sort were developed a priori and subséquently a series
of cases were collected, it would then be a real contribution
(a) to report,along with the definition of FAS that was employed,
the frequency of each optional feature in a series of cases so defined,
and (b) to discuss cases which the researchers intuitively feel should
be considered FAS cases but which do not quite fit the definition.
Thus, 1f a particular neonate does not satisfy the established low
birthweight criterion but does have the other FAS characteristics,

one would want to know whether or not that infant is below average

1 It is also noteworthy that Lemoine et al. refer to a 1957 thesis
of J. Rouquette which, they state, reports very similar facial
and personality features in 100 other offspring of alcoholics.



in weight.

The problem of the empirical basis for the identification of
the fetal alcohol syndrome as a distinct entity is a pressing one.
Recently, the claim has been made that the FAS facial appearance is
as distinctive as that found with Down's Syndrome (Streissguth, 1978).
And yet, the contrast between the routes to discovery of these two
syndromes is instructive. Down's Syndr-.ue was described clinically
in the mid 1800's. It was only after about.:a.hundred years that the
cause of the clinical outcome was recognized. Thus, for nearly a cen-
tury clinicians had to make their diagnoses of Down's Syndrome without
knowing the causative mechanism. After the etiology of Down's Syn-
drome was discovered, by successfully going back and reviewing pre-
viously identified cases of the disorder to verify the presence of the
causative factor, clearcut proof that the syndrome was indeed a dis-

tinct entity was provided.

The circumstances surrounding the discovery of FAS are by no
means comparable. Raﬁher, in the case of FAS, both thé effect (i.e.,
the pre- and postnatal abnormalities) and the purported cause (i.e.,
maternal alcoholism during pregnancy) were recognized simultaneously.
But it should be quite‘obvious that foreknowledge of mothers' alcohol-
ism certainly could bias the expectations of a pediatrician or other
evaluator observing a group of their offspring and

hence his assessments.? This is especially true in the case of FAS

2 The possibility for unwitting biased interpretation of observa-
tion becomes all the greater once a particular syndrome has al-
ready been described.
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because so many of the particular facial anomalies associated with it

are not subject to diagnosis by standardized criteria.

There 1is also a major problem witﬁ accepting the discovery of
the purported cause. 'Maternal alcoholism is often associated with
‘various othér behaviors and circumstances which themselves may contri-
bute to adverse pregnancy outcome. Thus,.J. Mendelson has stated:
"Although no one would encourage alcohol abuse by pregnant women, to
emphasize the teratogenic role of ethanol rer se without adequate de-
lineation of other factors in the causation of birth defécts is scien-

tifically unsound.” (NEJM, 1978, p.556)

ITII. REVIEW OF THE RESEARCH ON FAS IN HUMANS

When studying disease processes in humans two types of data
collection are common. One data-gathering method, that of the case re-
port or case series, is informative, especially in the early stages of
confirming and understanding a disease process. Case reports allow
for a detailed description and probing of the circumstances of the in-
dividual case or series of cases. However, by its very nature, the
case. report method cannot provide a picture of the broader pattern of
‘occurrence of the disease either among the population at large or
i-ohg the exposed population. If one wants to understand the deter-
minants and the distribution of the occurrence of a particular dis-

order, then systematic study of populations or population sub-groups

is necessary.

A. Case Reports

Following the initial reports of the discovery of the fetal

alcohol syndrome, case reports began to proliferate in the literature

\ e,
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(see footnote below for a partial listing). What 1is the significance
of these numerous case reports? On the one hand, they suggest that
others seemed to be seeing what Jones et al. had described. And yet,
the knowledge (on the part of the various researchers) of matermal
alcoholism before the diagnosis of FAS was made, once again, reduces

the objectivity of the diagnosis in such instances.

There is a further problem in interpreting the significance of
the case reports. Alcohol consumption varies on a continﬁum among wo-
men. Throughout the world numerous offspring are born to women consum-
ing high levels of alcohol. 1Individual observations or groups of obser-
vations cannot bg related to appropriate denominators. Even if none of
the FAS characteristics were related to maternal alcohol consumption,
the frequent occurrence of heavy maternal alcohol use would, by chance,
produce some infants who would exhibit enough of the specific FAS anoma-
lies to be so diagnosed. This is particuiarly true since women who are
heavy consumers of alcohol may be at increased risk of adverse pregnan-

cy outcome because of other behaviors,

Once a new syndrome, e.g. FAS, is described, confirmatory case
reports become worthy of publication and appear in the literature.
On the other hand, findings of other anomalous characteristics in new-
borns with in utero exposure to varying levels of maternal alcohol con-

sumption and, of course, births of healthy neonates to alcoholic mothers

3 Case reports include: Barry & O0'Naullain, 1975; Bierich et al,
1975; Christoffel et al, 1975; Ferrier et al, 1973; Hall & Oren-
stein, 1974; Loiodice et al, 1975; Manzke and Grosse, 1975; Mulvi-
hill et al, 1976; Noonan, 1976; Palmer et al, 1974; Reinhold et al,
1975; Root et al, 1975; and Tenmbrinck et al, 1975.



"are not as likely to be published since they do not represent reports

of some specific syndrome.

Large series of cases not gathered systematically are
more informative than reports of one or a handful of cases. Nonethe-
less, limitations to inference deriving from the method of data collec-
tion remain. The series of cases<zgilected'by Majewski, Bierich et al.
in Germany, while aéparently_not gathered systemitically, is one such
large series. Their series grew from 12 cases (Bierich et al., 1975)
| to 24 (Bierich et al., 1976) to 68 (Majewski et al., 1976) (and there
is a report of 76 cases in their series in Clarren & Smith, 1978a).
It is reported that in most cases the diagnosis of FAS was mégé before
maternal alcohol abuse was known. The description of the series of
cases does closely resemble the earlier descriptions of Lemoine et al.
and Jones et al. with two exceptions. Majewski et al. found small
palpebral fissures, a hallmark FAS characteristic according to Jones
et al., in less than 10% of his cases (see Clarren & Smith, 1978). An-
other rather odd finding of the German group is that among their pa-

tients the severity of FAS (in three grades) seemed to relate inversely

to amount ©f alcohol consumed daily.

A third point and a major criticism of their work relates to the
fact that about one-third of their cases, those experiencing only the

lightest grade of FAS, had as their only symptoms at birth small



size and microcephaly (Loser & Majewski, 1977). How could FAS possibly
have been i1dentified blindly in these children since these particular
symptoms can have multiple causes? When these infants were identified,
did the researchers then investigate various possible causes for the
growth retardation or did they only check for heavy maternal alcoholism
consumption? It is inconceivable that every low birthweight infant
born with microcephaly who came to their attention had an alcoholic

mother, though information on this point is lacking.

Another large case series which should be cited, a northern
French series of over 50 cases published in 1977 (Dupuis et al.) is
considerably more problematic than the German series. The cases,
though possibly gathered more systematicaliy, were not gathered blind-
ly. 1In fact, it seems that in some instances recognition of maternal
alcoholism was overtly used to assist in the diagnostic process!
While the authors mention that not every offspring born of an alcoholic

mother had FAS, they give no further information in this regard.

B. Epidemiologic Data
1. Chart review study. Jones et al, 1974a.

In an attempt to assess the effects of maternal alcoholism
prospectively (i.e., by following up a group of children first identi-
fied while in utero as being exposed to maternal alcoholism), Jones
et al. (1974a) undertook a chart review study. They used an enormous
data set which contained information on about 55,000 pregnancies from
the time of maternal registration for prenatal care until the offspring

either died, reached seven years of age, or were lost to follow-up.
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Though very extensive, this data set did not include systematic inquiry
about maternal alcohol consumption. A diagnosis of maternal alcohol-
ism seemed 'feasonably secure" in 23 cases; rigid criteria for the diag-
nosis could not be met since the chart information was largely anecdotal.
Matching each of these 23 women closely to two other women without chart

-

mention of maternal alcoholism (e.g. matching for socioceconomic:  group,
age, face, etc.), the pregnancy outcomes of ﬁhe two groups were contrast-
ed. Among the 23 alcoholics' offspring, four died perinatally vs. one
among the comparison group of 46. While the data set had been collec-
ted before FAS had been described, the researchers felt that the chart
reviews indicated enough abnormal features in six of the remaining 19
exposed offspring to suggest a possibility of FAS but not in any of

the controls. In fact, the authors went so far as to suggest that

induced abortion be considered in pregnant alcoholics.

There are nuﬁerous problems with this study. As Rosett (1974)
pointed out, based on a national survey of drinking practices, one
would have expected about 2750 heavy-drinking pregnant women in the
total study population rather than only 23 alcoholic women as Jones
et al. jdentified. The 23 identified might very well represent a high-
ly unusual sub-group of alcoholics. Sturdevant (1974), also critical
of the study, ascertained by que;tioning the authors (Jones & Smith,
1974b) that the offspring were not assesséd blindly. There are other
problems with the study: (a) Whereas six of 19 alcoholics' offspring

were lost-to-follow-up before seven years of age, it seems that none

of the comparison group were; this suggests that the two groups were
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perhaps not well-matched; (b) The reduced intellectual performance
identified among the alcoholics' offspring as compared to the compari-
son group could well be due to postnatal rather than prenatal environ-
mental effects. The gap between the two groups' I.Q.'s was larger at
the testing at age 7 than at age 4. Further implicating the home en-
vironment (though the numbers are too small for statistical signifi-
cance to be obtained), rearing by the mother through seven years of age

was associated with a lower mean I.Q. as compared to rearing by others.
2. Loma Linda University Study

Four research groups have published or presented preliminary
findings of studies aimed at systematically investigating the nature
of FAS. At the Loma Linda University in San Diego, California, there
is a large prospective study underway of nearly 6,000 women using the
prenatal clinics. Thus far the only information available from this
study provides characteristics of the mothers by average amount of alco-
hol consumption. The profile of the woman who drinks heavily during
her pregnancy (i.e., more than 1.0 oz. absolute alcohol/day) is dis-
tinct from that of other women. Inter alia, heavy drinking correlates
with heavy smoking, use of hard drugs (past or present), and heavy use

of caffeine, sugar, and refined food (as reported in Fabro 1979, pp.58-

59).
3. Boston study. Ouellette,Rosettgg_gl, 1977.

In Boston, at the Boston City Hospital, Ouellette, Rosett, and

others (1977) have been conducting a prospective study of the pregnan-
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»£ some 633 inner-city women with differing alcohol consumption

.erns.

A questionnaire which sought information regarding past and
present use of alcohol, tobacco and various drugs as well as diet on
the previous day, was administered to the women when they registered -
for prenatal cére. A reliable measure of heavy alcohol use was associ-
ated with heavy smoking during pregnancy and prior psychoactive drug
use. Nutritional status did not vary significantly between groups
but waé poor in géneral., A total of 322 women had delivered by the
termination of the study and their offspring had undergone detailed
pediatric, neurologic and developmental examination. Of these 322,
13% were heavy drinkers consuming on occasion more than 5 drinks and
on average more than 45 ml. (approximately 1.6 ounces) .absolute
alcohol per day. Without controlling for the above-noted associations
in‘their data, the researchers repért a doubling of risk of abnormality
among the offspring of heavy drinkers as compared to moderate drinkers
and abstainers. ‘They found a marked excess of (1) infants small for
gestational age, (2) infants with congenital anomalies, and (3) infants
with microcephaly and multiple congenital anomaiies, among the off-
spring of the heavy drinkers. However, "no specific pattern of anoma-
iiesﬂ'i.e.,un.cases with the particular FAS cluster of
abnormalities,was found. The researchers also found that reducing
alcohol consumption during pregnancy decreased the risks to the fetus

(Rosett et al., 1978).
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4, Seattle study. Hanson, Streissguth & Smith, 1978.

A third prospective epidemiologic investigation of the off-

spring of women consuming various amounts of alcohol is being carried

out in Seattle, Washington, at the same site frem which the first American

descriptions of FAS emanated (Streissguth et al., 1978a). Slightly
over 1500 womeﬂf;;ceiving their prenatal care at two Seattle hospitals,
one providing ;private care and the othzyi serving a more véried popula-
tion, wera enrolled in a study of pregnancy and health. A question-
naire was administered during the fifth month of pregnancy. Detailed
information was gathered on beverage consumption (i.e. wine, beer, and
liquor separately, coffee, and tea) as well as diet, tobacco, and medi-
cine use during pregnancy. A number of scales were used to score the
beverage consumption. The overall study was aimed at assessing the
effect of "social" drinking on pregnancy outcome and only secondarily
at studying FAS, per se. Varying sub-groups of the 1500+ study women
enrolled in the overall study participated in, or were evaluated
in, different sub-studies.

In one of the sub-studies (Hanson et al, 1978) the attempt
was made at blind identification of FAS. A criterion for making the
diagnosis of FAS was established at the outset. One hundred and sixty
three newborns were matched according to date of birth and hospital of
birth in such a way that the mother of one in each pair reported
drinking heavily in the month prior to recognition of pregnancy and

the mother of the other abstained or drank infrequently.4 The 163

4 When such a match was not possible the second mother was the
lightest drinking mother available.
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newborns were then examined in pairs without prior knowledge of the
mother’'s alcohol consumption by the examiners. Heavy drinking was
defined as an average daily absolute alcohol consumption of one or more
0z. or intoxications during pregnancy on five or more drinks per
occasion. Matching was done only by date of birth and hospital of

birth. 1Infants were assessed on four criteria:

1) small for gestational age (weight or height or both less
than 3rd percentile)

2) microcephaly (head circumference less than the 3rd percentile)

3) short palpebral fissure (width 1.8 or less cm. in infants
36 or more weeks gestation) -

4) two or more dysmorphic features of the FAS type out of a
1ist of nine judged by clinical observation

Infants were classified into three categories:

A) features compatible with FAS and suggestive of a prenatal
effect of alcohol =-- rated abnormal on at least two of the
four above criteria and including either or both criteria
three and four

B) minor abnormalities not indicative of FAS

C) normal

The researchers identified 11 infants in category A, nine of whose
. mothers in reporting their alcoﬁol intake prior to recognition of

pregnancy belonged to the group of heavy drinkers. The mothers of
the other two averaged less than 1 oz. of absolute alcohol per day

during the same time period. Of the 11 infants in class A, two were

considered to clearly exhibit FAS. The mothers of these two infants

LTS
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were alcoholics by their medical records; héw many others were alco-
holic is not given though 19 of the heavy drinkers in this subsample
had average daily absolute alcohol consumption scores in the month
prior to pregnancy recognition.cf 2 or more oz. Both mothers of the
two FAS cases were non-white though non-whites represented only nine
percent of the study population. While heavy use of alcohol, caffeine
and tobucco were correlated, neither of the other two substances was

as strongly related to neonatal abnormality as was alcohol consump-
tion; small numbers in the study did not allow for statistical assess-

ment of these other factors.

There is one very serious problem with the reported measurement
of alcohol consumption in this study. Inquiry regarding wine, beer
and liquor consumption was done separately through questioning about
consumption of each beverage during two time periods. In another
paper where the questionnaire technique is outlined in detail the two
time periods are described thus: "the five months since the onset of

pregnancy5

, referred to as 'during pregnancy' and the month prior to
pregnancy, referred to as 'pre-pregnancy'" (Streissguth et al., 1977a,
P.398). And yet, somehow; when Hanson et al. (1978) use these same
data to ciassify their study women, they no longer refer to the pre-
pregnancy time period as "pre-pregnancy" but rather they refer to it
as'"the month prior to recognition of pregnancy"(p.457). And indeed

it is only heavy maternal alcoholism consumption as reported for the

pre-pregnancy month and not that reported for the first half of preg-

nancy that relates to presence of FAS symptoms. What can be made of

5 Elsewhere this second time period is usually described as the
first four months of pregnancy.
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this? It is possible that some of the study women did not think
precisely about the pre-conception month when reporting their pre-
pregnancy alcohol consumption. Though reported alcohol consumption

dropped considerably between the two time periods, it is admittedly

hard to conceive of a frequent reasén why there would be a marked change in
consumption patterns around the time of pregnancy bgt not related to

the pregnancy. However, this might relate either to pregnancy recog-
nition or to initiating attempts to become pregnant or .to some un-

known factor,EQen though women are not éware they are pregnant until after
the first missed period, the study women were asked in their fifth

month of pregnancy to report beverage consumption in the pre-pregnan-

cy month. By then, aware of her due date, a woman would likely be

aware of when she conceived. Which of the women erred in their report-
ing for the pre-pregnancy time period, and by how much, is unclear and

could lead to improper inference.

There is another problem with the study. Socioeconomic status
and ethnicity relate to each other and to birthweight. It is possible
that in the Seattle study population, non-Caucasian ethnicity is re-
lated to both lower socioeconomic status and heavier alcohol consump-
tion. It may be that when pairs of infants were selected at the study
hospital serving a population of a wide socioeconomic range, that the
members of pairs were not the same with regard to ethnicity and/or
socioeconomic status. Presented with a smaller non-white baby and

a larger Caucasian baby, the dysmorphologist performing blind evalua-

tions actually might be receiving clues unwittingly and thus surmise,

beyond what chance would predict, the probable alcohol consumption pattern
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of each of the two mothers. In this regard, it should be reiterated
that both of the cases of FAS which the investigators identified were

non-white though non-whites composed only nine percent of the sam.ple.6
5. Goteburg, Sweden study. Olegard et al., 1979.

A fourth group which has attempted epidemiologic investigation
of FAS carried out their work in Goteburg, Sweden (Olegard et al., 1979).
They carried out both retrospective and nrospective studies. It is
not clear whether or not the researchers had a working definition of

FAS for either of their studies.
a. Retrospective study.

In the retrospective study 6f alcoholics' offspring, subjects
were not gathered systematically. The researchers found a high rate of
those features included in the FAS symptomatology using record reviews
and/or interviews with social workers, etc. Furthermore, some of the
children were born prior to the onset of maternal alcoholism and they
fared better, on average, than their younger siblings. It should be
remembered though that the assessments of the children were made
(1) with the foreknowledge of maternal alcohol abuse, and (2) without

assessment of the role of other environmental factors.
b. Prospective study.

In a prospective study by the same investigators, a structured
interview was administered to about one-third of the 7600+ pregnant

women in Goteburg between May, 1977 and November, 1978 and 28 alco-

6 Other substudies of the Seattle-based Pregnancy and Health study
will be discussed later.



holic women were identified at varying stages of pregnancy. These 28
women were followed prospectively while being encouraged to cut down
their consumption. Of the 28, five women had induced abortions and
two of their infants died during-birth.. Of the remaining 21, seven
infants were judged to have the full FAS and seven others to be dam-
aged by alcohol butwith only.partial FAS. To reiterate, no cri-
teria for diagnoses of FAS is given. The likelihood of developing

FAS seemed to decrease if ﬁhe woman decreased her alcohol consumption
during pregnancy. It should be noted that in this study, too, the
diagnosis of FAS was not made blindly and there is no information
given about other environmental circumstances of the alcoholic women.
‘Especially curious is why the researchers were confident it was appro-
priate to attribuﬁe the limited damage in seven of the babies to mater-

nal alcoholism.

There 1s one further aspect to this propsective study which
is, I believe, actually its most signficant finding. Since all neo-
nates born in Goteburg pass through one or two neonatal units with
which the researchers are associated, all infants were evaluated for
FAS. Among the offspring born to the two-thirds of the Gotebﬁrg
women not interviewed prospectively about alcohol consumption, the
researchers believe they identified seven FAS babies and two partially
affected neonates. In five of the seven full cases as well as in the
two partial cases, maternal alcohol abuse was confirmed. 1In the
other two cases, alcohol abuse by the mother has not yet been proved.

No further information is given, but it does seem that five blind
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diagnoses of FAS were made in a population of about 5000. The sig-

nificance of the partial and unconfirmed cases is less clear.

While this prospective study as a whole is quite interesting,
still there seems to be something awry in the numbers of FAS cases
found in the various sub-groups of the population. Since it 1is rea-
sonable to assume that the 28 alcoholics identified in the interviewed
one-third of the Goteburg maternity pcpulation are not all the alco-
holics among that group (some must have been overlooked, especially
since ti.e percentage of of alcoholics in the group seems low; cf.
Rosett, 1974) it is rather surprising that all the FAS cases recog-
nized in this one-third of the population were born to only those

28 women whose heavy alcohol consumption was known a priori.

Probing a little further it seems odd, once again, that
about two-thirds of the FAS or FAS-like cases (seven FAS and seven
with more limited alcohol damage) were found in the offspring born
of the interviewed one-third of the Goteburg maternity population
while about one-third of the cases were identified in the uninter-
viewed two-thirds. Stated otherwise, if the interviewed third of
the maternity population was selected randomly, and if unbiased evalua-
tions for FAS were made, then the percent of alcoholic mothers and
the percent of FAS cases should be about equal in both the interviewed

and non-interviewed groups.
6. Paris, France study. Kaminski et al., 1976.

One other large prospective study of pregnancy factors and
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outcomes from France, included material on maternal alcohol consump-
tion and pregnancy outcome (Kaminski et al., 1976). The research,
however, was largely performed prior to the description of FAS.
Approximately 9000 women of 18,000+ who used any of 12 maternity
hospitals in Paris (the vast majority of the others delivered else-
where, aborted, or were excluded from the analysis becéuse they were
not native born) were followed to term. The researchers feel that

the data they gathered on alcohol consumption were underestimates,
especially since alcohol consumption was not the primary interest of
the research. Using reported daily consumption of over 40 cl. of 11%
alcohol wine (about 1.6 oz. of absolute aicohol and almost identical

to the criterion of Ouellette et al., 1977) as the cutoff pointrfor heavy
drinkers, slightly over 500 women were in the heavy drinking group.
Heavy drinking was associated with an excess of stillbirths7, 2.6
percent vs. 1.0 percent, and with an excess of small-for-date-births,
4.8 percent vs. 2.5 percent. The mean birthweight of the offspring

of the heavier drinkers was 58 gms. lower (3255 vs. 3313) than that

of the lighter drinkers and the mean placental weight 22 gms. lower
(589 vs. 611). These associations were found by neonatal assessment
without knowledge of maternal alcohol consumption and remained constant
when various other factors were taken into account, e.g. maternal age
or smoking, though only one other factor at a time. It deserves men-
tion that the excess risk, with respect especially to intrauterine
growth retardation and stillbirths, was associated only with heavy

beer consumption, and not with heavy wine consumption. In French

7 1In a personal communication, Kline et al. (as yet unpublished data)
have informed me that in theilr case-control data set, frequency of
maternal alcohol consumption related to risk of spontaneous abortion
at less than 28 weeks gestation.



society, where wine is the standard form of alcoholic beverage, this
finding suggests that it may not be the alcohol per se which leads to
the low birthweight and other findings. Also, the birthweight differ-
ences are not large. No association was found between maternal alco-
hol consumption and congenital malformations (though at the time of

the publication of their paper Kaminski et al. were aware of the disco-

very of FAS).

C. Other Information.

Three other bits of information ocught to be mentioned. First,
much of the literature which reports on cases of FAS includes,as well,
photographs of the affected children. Looking at a group of such pic-
tures the similarities are impressive. And yet, one must wonder
(1) how frequenﬁ such physiognomy is found in :a more general pépulation,

and (2) what the parents of these individuals look like.

Many researchers, when reporting their findings on matermal
alcohol consumption and pregnancy outcome, refer to the lengthy his-
tory of suspicion of an adverse association and provide biblical and
Greco-Roman sources with citations dating back to those times.

While it is seemly to refer to these, it should also be emphasized

that the body of ancient literature, as well as more recent
literature, is large enough to find suspicious references to
almost anything (cf. Preuss, 1978 for numerous substantiated and

unsubstantiated ancient references).

Thirdly, a distinct lack of case reports from the United

Kingdom has been remarked upon (Smithells, R.W., 1979). As well,

in a recent brief conversation which this writer had
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with Sir Richard Doll of Great Britain, he mentioned that to date

there had been no reports of FAS made to the congenital malformations
registry of England and Wales. But neither has there been a special
nationwide‘effbrt in Great Britain to inform pediatricians of what to

look for in terms of FAS.
D. Discussion

What can be inferred from the case reports, the various pros-~
pective studies, and the other items? Of the numerous reports on
FAS, in only a very small proportion of them was the diagnosis made
with any scientific rigor. But, there have been a few instances
>where that cluster of symptoms called FAS has been identified and then,
going back, the researcher has determined that the mother consumed
heavy quantities of alcohol during pregnancy (e.g. Olegard, 1979;
presumably some of the cases of Majewski et al., 1976).‘ Does this
mean that it is appropriate to attribute a distinct disorder of major
public health significance to in utero exposure to heavy maternal
alcohél consumption? Probably not. There has not yet been a study
adequate to the task of blindly evaluating infants or others for FAS
where other potentially confounding factors are kept at least modestly
controlled. Data which are suggestive of both the existence of FAS as
a distinct syndrome and of the association of the syndrome with mater-

nal alcoholism include:

(1) The congruence between the initial case reports of Jones

et al. and the anecdotal description of Lemoine et al.
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which, though limited, is impressive.
(2) The scattered few instances of blind diagnosis of FAS.
(3) The photographic similarities of FAS children.

(4) The results of the study of Hanson et al (section 4 above)
and 'of the prospective study of Olegard et al. (section 5b

above) which, however, are not rigorous, as discussed above.

Specific inference beyond recognition of the suggestive nature of some

of the reccarch is unwarranted. The criteria set out in the introduc-

tion to this paper have not yet been satisfied.

Well-controlled investigation which would clearly implicate
in utero exposure to heavy maternal alcohol consumption may be extreme-
ly difficult to ébtain. Nonetheless, a sustained and systematic demon-
stration of the ability to blindly diagnose the syndrome in a group
including exposed and unexposed individuals, but without foreknowledge
of exposure in particular cases, is a sine qua non for clearcut accep-
tance of the existence of the syndrome as a distinct entity. Solid
establishment of the syndrome as a distinct entity ought to precede

expounding about its cause.

Though it has been claimed that full-blown FAS has never been
diagnosed in an infant not born of an alcoholic mother (Third Special Report
to the U.S Congresson Alcohol and Health, 1978)Fperg.is.po way og knowing
how numerous the instances are where a neontologist, or psychologist,
or some other examiner, entertained a diagnosis of FAS only to reject.

it because heavy maternal alcohol consumption could not be documented.
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Having made the above statements, it should be added that the
consistent finding of association between heavy maternal alcohol consump-
tion and sundry untoward pregnancy outcomes is somewhat more impressive.
The work of Ouéllette‘s group in Bostoﬁ (discussed in section 3 above)
is probably the most significant in this direction. Though heavier and
lighter drinkers were not matched on various factors (e.g. smoking)
which would tend fo be associated with adverse pregnancy outcome, and
though the heavier drinkers were probably at greater risk by virtue of
these other factors, nonetheless their entire study population must have
shared mény equalizing disadvantages. To reiterate, they found the
offspring of the heavier drinkers to have more untoward pregnancy out-
comes, including comparative excesses of intrauterine growth retarda-
tion, congenital anomalies, prematurity and microcephaly (o cases of
full-blown FAS per se were found in this very high risk population).

The findings of Kaminski et al. (section 6 above) of a limited associa-
tion between maternal alcohol consumption and intra-uterine growth
retardation, birthweight, and stillbirth rate, though not of an associa-
tion with congenital anomalies, is also supportive in this direction.
Furthermore, in many instances where a diagnosis of FAS was made, the
specificity of the diagnosis is:questionable. For example, it seems
quite unjustifiable to describe a child of an alcoholic with mild men-
tal retardation and who is small for age but with no other abnormality,
as a child with partial expression of a distinct syndrome resulting

from in utero alcohol exposure.
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As set out in the introduction, finding an association between
maternal alcohol consumption during pregnancy and some non-specific
undesirable pregnancy outcome cannot be taken to imply causality unless
the roles of all other factors known to increase risk for the par-

ticular unfavorable outcome have been assessed.

E. Estimation of Rates.

A number of authors have taken it upon themselves to estimate
the populdation frequency of the syndrome among alcoholics' offspring.
These seem quite inappropriate. The first instance of an FAS rate '
being derived relied on the results of the chart review study of 23
pregnant alcoholics of Jones et al. (1974a, as described in section 1
above). In that and subsequent papers (e.g. Jones et al. 1974c; Jones
& Smith, 1975) the authors emphasize that in six of 19 (32%) surviving
offspring born to the alcoholic mothers in that study, the diagnosis
of FAS was a distinct possibility. Based on this high rate of occur-
rence of FAS as well as other untoward findings in the alcoholics’
offspring the authors recommend serious consideration of induced abor-
tion. To reiterate: the highly problematic nature of this study,
especially the unrecognizable biases most likely associated with the
identification of alcoholism in the study women makes such inferences

unfounded.

Others have provided estimates of population rates of the occur-
rence of FAS (Majewski et al., 1976, Dehaene et al., 1977, Olegard
et al., 1979). The information given by both Majewski and Dupius (the

rates given by Dehaene relate to the data in Dupius, 1977) do not seem



sufficient, however, for such calculations. In particular, the case
serles on which their estimates are based are in themselves problema-
tic (see earlier discussion, section A). The prospective data of
Olegard et al. (section 5) also seem inadequate for the calculation of
rates. The fluctuation in the number of cases identified in various

of their population subgroups discourages the calculation of rates.

Another estimate of FAS rates among women consuming various
levels of alcohoi was provided by Hanson et al. (study discussed in
section 4 above). An overriding problem with the estimate, once again,
relates to the fact that FAS symptomatology was correlated with alcoho-
lic consumption as reported by the women for the month prior to preg-
nancy and not duriﬁg pregnancy. It seems particularly inappropriate
using this severely limited data base for the authors to attempt to
exﬁrapolate downward and predict rates of partial FAS expression at
lower consumption levels. As well, if any further comment is needed,
in only two of their cases did they diagnose the full syndrome; in the
other cases there was only partial expression, though this point is

not clearly stated in the article and subsequent references to it.

IV. RELATED ISSUES.

A. Review of the Literature Regarding Maternal Alcohol Consump-

tion during Pregnancy and Three Particular FAS Features.

1. Birthweight.

It is not surprising that birthweight is one of the most-studied
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parameters by which neonates are assessed; information on birthweight
is very widely and easily obtainable and clearly relates to future out-
come in the neonate. S8ize for gestational age relates, or more specifi-
cally standardizes, birthweight for the length of in utero gestation.
This latter measure is more precise since, e.g., the significance of a
birthweight of say 2000 gms. differs substantially in a full-term new-

born as compared to a prematurely born infant.

Two of the prospective studies discussed above provide infor-
mation abour birthweight variables in particular. Both Ouellette et
al. (1977) and Kaminiski et al. (1978), as mentioned previously, found a
significant increase in the proportion of infants born small for gesta-
tional age among the heavier drinkers as compared to the moderate or
lighter drinkers. .Kaminskiet al. also found a mean reduction of 58 gms.
in the birthweight of the offspring of the heavier drinkers as compared
to the 1ighte;, although there were not differences in rates of pre-
maturity. Ouellette did find an excess of prematurity in the births of
the heavier drinkers. To reiterate, the association found by Kaminski
et al. existed only when the alcoholic beverage which the mother con-
sumed was beer and not when it was wine -- the more standard national
beverage. Moreover, neither of these groups performed gnalyses which
controlled simultaneously for risk factors already known to be associated

with reduced birthweight.

Two other studies focused exclusively on maternal alcohol con-~

sumption and birthweight. Little (1977) studied moderate alcohol con-
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sumption measured in daily ounces of absolute alcohol (AA units) and
its relation to birthweight in a subgroup of private patients enrolled
in the Seattle-based study. Information was available regarding mater-
nal alcoholic cohsumption for three time periods: the six months be-
fore pregnancy and the first four and second four months of pregnancy.
The 263 women in the study were chosen in such a way as to rule out
confounding an alcohol-birthweight association with cigafette smoking
and the analytic technique controlled some though not all other recog-
nized potential confounderé. Using multiple regression analysis,
Liftle found consumption in.the six months pre-pregnancy and in the
second four months of pregnancy to be related to reduced birthweight.
Possibly the very low levels of alcohol consumption reported by the
women in the study during the first four months of pregnancy precluded
the finding of an association between birthweight and alcohol consump-
tion during that time period. Use of regression analysis allowed
Little to estimate that an average daily alcohol consumption of one AA
unit in the six months pre-pregnancy related to a 91 gram reduction in
birthweight and in the second four months of pregnancy, to a 161 gram

reduction.

Russell, employing an unusual study design, used available
records and compared the birthweight of offspring born to mothers with
alcohol-related psychiatric diagnoses (I) and 'offspring of women with
other psychiatric diagnoses (II). A third matched group of offspring
born to mothers without psychiatric diagnoses (III) were also included.

Infants were matched by maternal age, race and education. Average
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birthweight between groups I and II differed by 302 gms. but did not
differ between groups II and III. There was an excess among the alco-
holics' offspring of both premature infants and infants small for gesta-
tional age. It seems as if the birthweight difference was more striking
for black infants than for white. The longer the mother had been an
alcoholic before she gave birth, the greater was the birthweight dif-
ferential between her infant and its matched pair. Potential confound-

ing factors were not controlled.

Two earlier epidemiologic studies of factors associated with
birthweight did not show a relationship between maternal alcohol con-
sumption and birthweight. However, both of these used the overly
crude grouping of women as abstainers vs. non-abstainers (Mau & Netter,
1974; Pettersson et al., 1975). In the yet unpublished data of Kline
et al., maternal alcohol consumption has been assessed carefully and
conf0unding factors have been controlled. No association with birthweight

of offspring has been found; however, the level of consumption was low.

To summarize these results regarding birthweight, certainly
the data published thus far would tend to support an association between
maternal alcohol consumption and birthweight of offspring. The question
of "maternal consumption when?" is less easily answered given Little's
puzzling results (and her study design is the best of those published
so far). Furthermore, whether the association, if it exists, is a
causal one cannot be answered, since the role of.associated risk fac-

tors has hardly been assessed (cf.Yerushalmy, 1971 on the problem of in-
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ferring causality in the much more well-established association between

maternal cigarette smoking and birthweight of offspring).
2. Palpebr&l Fissure Length

Short palpebral fissure length comes as close as does any sin-
gle FAS feature to being a hallmark feature of the syﬁdrome§ " Thus,
for example, in the‘oné prospective study (Hanson et al., 1978) where
a criterion for FAS was established a priori, short palpebral fissures
or multiple dysmorphic features of the FAS type was requisite for the
diagnosis. Relying even partially for the diagnosis of a syndrome on
such an imprecisely defined abnormality may be criticized as unscienti-
fic. Indeed, when short palpebral fissure length has been diagnosed,
the basis for the diagnosis is usually impressionistic. Until 1978,
the only standards for measurements of palpebral fissure 1éngtﬁ were
outdated ones from 1929. In 1978, Jones et al. published data on pal-
pebral fissure length in 200 white term infants and !60 others born
between 32 and 38 weeks gestation. In 1980, Fuchs et al. reported pal-
pebral fissure size in over 100 infants of each’ the white, black and
Hispanic ethnié groups between 37 and 42 weeks gestation. While Jones
et al. presented curves of normative size for 32 to 40 weeks gestation,
Fuchs et al. gave only a mean for each ethnic group stating that palpe-
bral fissu;e size did not vary by gestation in the range they studied.

It is noteworthy that mean palpebral fissure length seems
to be longer for non-whites than for whites. There is a limited incon-

sistency hetween the two findings regarding whether or not palpebral fissures

8. A research group that would probably take exception to this‘is the
German group of Majewski et al. who found short palpebral fissures
to be present in less than 10% of their case series (see Clarren &

Smith, 1978a).
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increase in size late in gestation. Nonetheless, it is this sort of
material which provides a scientific basis for the diagnosis of an ab-
normality, that is requisite. Only the Hanson et al. (1978) study,
after giving their criterién for diagnosis of FAS, included, as well,

a specific criterion for diagnosis of of short palpebral fissure length.
(Unfortunately, the palpebral fissure length criterion given in the
text of that article is presumably a misprint, since about 20% of
newborns would satisfy the published criteria). It is certainly rea-
sonable tr~ expect future reports on FAS to include information of ac-

tual measurements of palpebral fissure length.

Develépment of standards of palpebral fissure length is essen-
tially a first step toward the establishment of systematic criteria
for the diagnosis of the distinctive FAS facies Identification of
short palpebral fissures is probably considerably simpler than identi-

fication of, e.g., a short upturned nose.

Thus far, the need for systematic evaluation of neonates for
FAS features has been greatly stressed. However, with regard to the
distinctive facies associated with the syndrome, it is possible that
the development of a standardized criterion for the diagnosis of each
unusual facial feature is unachievable. Reading the literature, one
comes away with the strong sense that diagnosis of the FAS facies re-
lies on an overall clinical impression and not on specific measure;
ments. Such‘impressionistic diégnosis should not be problematic if

part of a-well-designed study.
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3. Mental Retardation

As Abel (1980) inter alia has pointed out, mental retardation
is by far the most intrinsiecally significant of the vérious anomalies
that have been attributed to in utero exposure to excessive maternal
alcohol consumption. ‘And yet, a direct connection between in utero
exposure and mental disability 1is not established. The task of singling
out - aleohoel as the causativg factor is enormously complex
and has by no means been accomplished. The human data that bear on
this issue are quite limited. Going back to the chart review study
of Jones et al. (1974) the data, if anything, are suggestive of exter-
nal environment influenéing the 1.Q.'s of the ig_ggggg_exposed offspring.
As noted previously, though small numbers precluded finding statistical
significance, the I.Q.'s of the alcoholics' children seemed to decline
between testing at ages four and seven, and as well, the mean I.Q. of
those reared away from the mother was higher than of thpse reared only
with her. Both these ciréumstanées are consistent with an environmental

effect rather than an in utero one.

Deroover et al. surveyed the inmates of a Belgian mental insti-
tution and felt they identified four cases of FAS among the 500 inmates.
The reader is told that subsequent to FAS diagnosis, maternal Elcohol-
ism before and during pregﬁancy was confirmed. Né information regard-
ing how maternal alcoholism was confirmed in these individuals, aged
15, 16, 19 and 21 at time of diagnosis, is given. No information is
given regarding any other suspectedcauses for the mental retardation

or any substantial background of these individuals.
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Streissguth et al. (1978b&c) gathered a series of 20 FAS cases
aged nine months to 21 years and evaluated their mental deficiency in
several ways. Presumably, the sample was not gathered blindly. 1In one
report (Streissguth et al., 1978b) the authors believe they showed a statis-
tically significant correlation between severity of the physical FAS anoma-
lies and I.Q. score. They did not achieve this, however, since their meth-
ods were inappropriate.? 1In another paper (Streissguth et al., 1978c) the
authors show that the I.Q. of 17 subjects s rather stable over testing in-
tervals varying from one to four years. They indicate that none of the 17
is being reared by an alcoholic mother; either the mother has reformed or
the child lives elsewhere. This information is possibly suggestive, though
inconclusive. Without extensive information on other aspects of the pre-
and postnatal experiences of these FAS cases, it is inappropriate to attri-

bute their mental retardation to in utero alcohol exposure. 10

9 For example, one child with only mild physical anomalies was recognized
as a case of mild FAS and included in the study only because he had a
more severely affected sibling. Since the I.Q. of this child was also
high, he raised the mean I.Q. of his class of FAS cases with mild physi-
cal anomalies.

10 Work in related areas can be briefly mentioned. In subsamples from the
Seattle-based Pregnancy and Health Study, newborn conditioning (Martin
et al., 1977a) and sucking frequency (Martin et al., 1977b) have been
assessed in relation to maternal drinking and smoking, and as well natur-
alistic observations of neonatal behaviors have been systematically record-
ed in relation to maternal alcohol intake and smoking (Landesman-Dwyer et
al., 1978). Neonatal state regulation has been studied systematically in
infants born of mothers with varying levels of alcohol consumption by
Rosett et al. (1979) and by Havlicek et al. (1977). Brain pathology on

a few aborted fetuses or neonates with heavy in utero alcohol exposure
has been described (Clarren et al., 1978 and Pfeiffer et al., 1979).

Some of these data are suggestive though inference to causes of mental
retardation is not yet appropriate.
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B. Measurement of Maternmal Alecohol Intake During Pregnancy.

All but two papers dealing with measurement of alcohol consump-
tion specifically in pregnant women have derived from the large pros-
pective study in Seattle. In six different papers, those researchers
have described results of theilr investigations of various aspects of
consumption patterns, reliabilit; of scales, and usefulness of differing
measurement devices. Different subsamples of the overall study popula-

tion participated in particular substudies.

Two of the substudies dealt with reliability of reporting in
women who were essentlally social drinkers (Little et al., 1976; Streiss-

guth et al., 1976). Streissguth et al. assessed reliability on Cala-

han's Q-F-V (Quantity-Frequency-Variability) scale over a one week time
interval. Little et al. evaluated the reliability of three scales, the
Q-F-~V scale, Jesgor's V-V (Volume-Variability) scale and average daily
A-A (Absolute Alcohol) scores in five categories with a 4-month lag be-
tween the time of the two interviews. At both interviews, women in this
study of Little et al. were asked about the same time periqu (plus a
query about an additional time period at the later date). As one might
expect, reliability over the shorter time interval, almost 90%, is higher
than that over the 4-month interval, around 70%, varying a bit for the

H

different scales.

Reliability, i.e. repeatability of reported information, is much

more easily assessed than validity, i.e., the accuracy of the re-

—
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port. There is no work dealing with validity of reported maternal

alcohol consumption specifically during pregnancy.

Three other papers dealing with measurement focus on the types
of information provided by different scales. In an interesting brief
report, Little et al. (1976a) demonstrated the limited information
gathered by two physicians who routinely ask their obstetrics patients
whether they drink and, if so, what and “.ow much as compared to infor-
mation gathered by the formal, more comprehensive, study questionnaire.
In another report, Little et al. (1977b) compared three scales for
measurement of alcohol consumption: the Q~F-V scale, the V-V scale,
and the A-A scale, and propose a fourth two-pronged scale which they
consider more comprehensive. Another paper by the group (Streissguth
et al., 1977a) compared the usefulness of eight different scales in
identifying heavy drinkers. And, indeed, if one wants to differenti-
ate the woman who averages six drinks per occasion from the one who
averages ten, the interview must be appropriately designed. The choice

of a measure relates to the observed outcome.

Two other papers published by the Seattle group, one based on data
from their.  prospective study and the other on a previously gathered
sample of alcoholics, dealt with changing consumption patterns during
pregnancy. In one paper, Little and Streissguth (1978) report retro-
spectively gathered data on drinking habits of 41 alcoholic women be-
fore and during pregnancy. Whereas the drinking habits of the women

in the year prior to pregnancy remained fairly constant, about one-
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fourth reported drinking an average of less than 2.0 AA ounces

per day, their habits changed quite a bit during pregnancy. The
one-fourth figure cited above apptoximately.doubled duriﬁg pregnancy
while, on the other hand, the frequency of binge drinking during preg-
nancy increased for 20 percent of the women and decreased for five
percent. The main reason cited for the decreased average consumption

was fetal welfare.

Two other studies repéxt on changing patterns of maternal alco-
hol consumption during pregnancy. In Both studies the subjects rep-
resented a cross-section of women,and in both, é considerable percent
decreased consumption. In the study sample of Little (1976), two-
thirds of over 150 women decreased their consumption between the six
months pre- and the early pregnancy time periods. In Hook's (1976)
population, between one-third and one-half of over 100 women consum-
ing various alcoholic beverages at the start of pregnancy decreased
consumption during the first trimester. While Little found the main
reason given by the women was adverse physiological effects and did
not find decrease associated with reported nausea and vomiting of
pregnancy, Hook found that nausea and vomiting of pregnancy was a
reason often given to account for decreased consumption. Little found
a similar pattern of decreased coffee consumption during pregnancy and
Hook found such a pattern for tobacco use and consumption of colas as well;
he found no pattern for tea consumption and an inverse pattern for
milk consumption. Hook speculates that the nausea and vomiting of

pregnancy may be the consequence of a feto-protective mechanism which
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limits intake of substances which might be noxious to the fetus.

- C. Brief Enumeration of Confounding Factors

A number of risk factors are associated with alcohol consump-
tion and, unless controlled, can confound attempts to assess the spe-
cific association between in utero exposure to maternal alcohol consump-
tion and birth outcome. Rosett (1979, enumerates the associated risk
factors as follows: nutrition, smoking, other drugs, caffeine, disul-
firam, paternal drinking and maternal psychological stress. There are
other risk factors more specifically associated with birthweight (including
ethnicity, SES, pre-pregnant weight, and weight gain during pregnancy).
As should be obvious, none of the studies of FAS has been of sufficient
size or scope to control for these factors though information at least
is starting to be gathered on some of them. All of the studies (Loma
Linda, Seattle, Boston) of FAS which sought information on maternal
smoking have confirmed the association with maternal alcohol consump-
tion. Furthermore, two of the the three criteria;fb;Aneonatal assess~
ment employed by the Seattle gfoﬁp mentioned in footnote 10 differ-
entiated neonates only when mothers ranked high on both alcohol con-
sumption and tobacco use. Both of the two studies (Loma Linda and
Seattle) seeking information on caffeine consumption found that it
was associated with alcohol consumption. 1In the Loma Linda study,
diet has been monitored. In the Boston study, limited information
onthis same factor was;gathered. “Regarding nutritional factors inter-

related with alcohol consumption, Hurley (1977) discusses at some
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length three particular nutritional deficiencies associated with alco-
holism: those of magnesium, zinc and folate, which might, in fact,
account for an observed association between maternal alcohol consump-

tion and birth outcome.

In sum, much work remains to be done to identify the relation-
ship between, and the roles of, alcohol consumption and various other

factors with which it is associated with respect to pregnancy outcome.
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APPENDIX

The 1978 review article on FAS by Clarren & Smith which appeared

in the Medical Progress section of the New England Journal of Medicine

is one of the most widely referenced papers in the field. A few critical

comments regarding its accuracy seem appropriate:

In the paper, the authors identify and describe features of FAS.
Two tables are presented in which FAS features are dubbed either "princi-
ple" or "associated,” based reportadi¢ on observation of 245 persons af-
fected with the syndrome. On closely reviewing the article it becomes

obvious that the following tables are misleading.

The authors refer to a great many articles reporting FAS cases
known to them and they indicate that the total number of cases reported
in these articles is somewhat over 250. Nonetheless, they do not iden-

tify specifically the 245 cases on which their tables are based.

However, the lack of specific identification of the cases on
whose evaluation the tables are based is actually the result of a more
serious underlying problem. Based on the discussion in the text it is
clear that the prevalence rates calculated for particular FAS features
in the tables are not consistently derived from the assessment of 245
cases; rather it would seem that in many instances the number of cases

evaluated was considerably less than 245.

In both of the two instances where the text discusses the preva-

lence rate of a specific FAS feature (among FAS cases), the number of
cases evaluated was less than 245. With regard to mental retardation:

"Of 126 patients described (in the literature) with specific mention of
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Table 1. Principal Features of the Fetal Alcohol Syndrome
Observed in 245 Persons Affected.

FEATURE

Central-nervous-system

dysfunction:
Intellectual

Neurologic

Behavioral

Growth deficiency:

Prenatal

Postnatal

Facial characteristics:
Eyes

Nose

Maxilla
Mouth

MANIFESTATION

Mild to moderate mental retardation*

Microcephaly*

Poor co-~ordination, hypotonia#**

Irritability in infancy*
Hyperactivity in childhood#¥*

Less than 2 SD for length and weight#*

Less than 2 SD for length and weight¥*
Disproportionately diminished adipose
tissue**

Short palpebral fissures*

Short, upturned**
Hypoplastic philtrum*

Hypoplastic#**

Thinned upper vermillion#*

Retrognathia in infancy*

Micrognathia or relative prognathia
in adolescence**

*Feature seen in more than 80% of patients.

**Feature seen in more than 50% of patients.
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Associated Features of the Fetal Alcohol Syndrome

Observed in 245 Persons Affected.

AREA

Eyes

e

Ears
Mouth

Cardiac

Renogenital

Cutaneous

Skeletal

Muscular

FREQUENT*

Ptosis, strabismus,
epicanthal folds

Posterior rotation

Prominent lateral
palatine ridges

Murmurs, especially
in early childhood,
usually atrial
septal defect

Labial hypoplasia

Hemangiomas

Aberrant palmar
creases, pectus
excavatum

OCCASIONAL**

Myopia, clinical microph-
thalmia, blepharophimosis

Poorly formed concha

Cleft 1lip or cleft palate
small teeth with faulty enamel

Ventricular septal defect,
great-vessel anomalies,
tetralogy of Fallot

Hypospadias, small rotated
kidneys, hydronephrosis

Hirsutism in infancy

Limited joint movements,
especially fingers & elbows,
nail hypoplasia, especially 5th,
polydactyly, radioulnar synostosi:
pectus carinatum, bifid xiphoid,
Klippel-Feil anomaly, scoliosis

Hernias of diaphragm, umbilicus
or groin, diastasis recti

*Reported in between 26 and 507% of

patients

**Reported in between 1 and 25% of patients

standardized testing of performance, 107 (85 per cent) scored more than

2 standard deviations below the mean." (p. 1064).

This statement indi-

cates that some type of IQ testing, presumably a necessary though not a

sufficient basis for a diagnosis of mental retardation, had been per-

formed at the time of the writing of the article on 126 and not 245 per-

sons identified as affected with FAS.
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The other FAS feature regarding which the text of the article
provides a discussion of frequency is palpebral fissure length. Concern-
ing palpebral fissures it seems there is a compound errér in the table.
The table indicates that short paléebéal fissures were found in more
than 80 percent of 245 FAS cases. The textual discussion of the sub-
ject is as follows: "We have viewed short palpebral fissures as one
of the most impdrtant findings in making the diagnosis (of FAS), and
59 of our (65) patients with the fetal alcohol syndrome (91 percent)
have had this facial feature. Twelve other authors have described
short palpebral fissures in 54 of 74 patients (73 percent). Only
Majewski did.not find thisAabnormality to be a frequent feature. He
reports short palpebral fissures in less than 10 per cent of 76 pa-
tients." (p. 1066). 1In this discussion, Clarren and Smith refer to
215 FAS cases and not to 245 cases. Among these 215 cases, 120 had
short palpebral fissures: 59 of thelr own cases, 54 of others' cases
and, at most, seven of Majewski's cases. Thus 56 percent of 215 cases
exhibited short palpebral fissures, and not 80 percent of 245 cases.
Did Clarren and Smith, inter alia, just disregard Majewski's series

when they compiled the table?

In sum, as regards each FAS feature listed in the tables,
the number of FAS cases evaluated for that feature must be considered
to be unknown. As well, the authors may have summarily excluded cer-
tain cases or case series from particular calculations because the

observations in those instances did not concur with their own findings.
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Criticism of the clinical and epidemiological evaluation of
the Fetal Alcohol Syndrome has centered on the failure 6f most studies
.to control for possible confounding variables (see previous chapter).
Animal studies are particularly useful in this regar& because they
provide the opportunity to manipulate the test conditions. Animal
studies are thus a necessar§ companion to human investigations of
malformations. As Mendelson aptly states, "Alcohol abuse may have a
role in the 'fetal alcohol syndrome' but the'syn&rome may eventually
prove to be a 'polydrug-abuse fetal syndrome' or conceivably a poly-
drug-abuse-nutritional-deficit-stress-induced fetal syndrome'" (1978).
Factors such as these which relate to alcoholism could account for the
syndrome as observed by clinicians (Hanson et al, 1976). There is

therefore considerable reason to take Mendelson's warning seriously.

It is important to note also that alcohol is associated with
other adverse reproductive outcomes besides FAS. Thus in humans low
birthweight and stillbirths are reported - (Kaminski et al, 1978).
Spontaneous abortion has been shown to be associated with alcohol in
two separate studies (Harlap and Shiono, 1979; Kline et al, 1979).

We shall see that these outcomes are an important part of the effects

of alcohol reported from animal gtudies.

1. Relevence of animal studies to FAS.

Studies in animals. provide the opportunity to examine the sepa-
rate and interacting influences of confounding variables in ways which

are impossible in humans.
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Models of the Fetal Alcohol Syndrome in animals can address

the following questions:

(1) Are the malformations described as typical of FAS in humans
also seen in animals as a result of intrauterine exposure?

(2) Aré these malformations the direct result of ethanol inges-
tioﬁ or are they produced by changes secondary to alcoholism?

(3) Does a woman who has stopped drinking have a smaller risk of
bearing a child with FAS than one who continues drinking?

(4 1Is binge drinking more or less important during pregnancy
than continuous drinking?

(Y Is there a maximal safe level of drinking beyond which ad-
verse effects on reproduction appear?

(6) 1Is there a particular time in pregnancy when the fetus is
perticularly wvulnerable to alcohol?

(7) Do other factors such as smoking, stress, other drug use,
malnutrition and poverty contribute to the syndrome?

(8) Are effects in animals achieved at doses greatly exceeding

that usually observed in humans?

-Unfortunately, answers to these queéfions cannot ﬁecessarily
be extrapolated from animals to humans bacause of inter-species dif-~
ferences. For example, ordinary animal studies prior to its marketing
failed to reveal the teratogenicity of thalidomide. Only in primates
have the characteristic limb and facial anomalies been produced.
Thalidomide is not a teratogen* in rodents, and in rabbits causes

a wide spectrum of anomalies (Wilson, 1973).

* Some explanatory terms: teratogen, a substance causing malformations
or functional deficit in the developing organism; teratogenicity,
the ability of a substance to behave as a teratogen (from the Greek,
terato, a monster).
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- 2. Animal studies - General Considerations.

When evaluating the teratogenicity of a substance not only is
the dose and the timing important, but the method of.administration
and secondary effects on the mother must be taken into account. Most
drugs have fairly non-specific effects, which are dependent to some
degree on the dose and stage of pregnancy. Early in pregnancy a tera-
togen usually kills the embryo; 1later, while the organs are being
formed (organogenesis) it will cause specific malformations, depending
on which organ is undergoing differentiation at that moment - the so-
called critical period. After the organs have been fully formed and
the fetus is undergoing growth and maturation, administration of a

teratogen will usually cause.growth retardation.

For the most part, variation in drug dosage will produce similar
effects. A very large dose may kill all or a proportion of the embryos,
which is shown in animals by decreasedulitter size resulting in an in-
crease in resorptions, which are probably analogous to spontaneous
abortions in humans. Malformations in animals delivered at term result

from lower doses o while decreased size and weight may be

borderline effects seen with small doses (Wilson, 1973);

3. Animal Studies of FAS - Methodological Problems.

a. Inter-species differences. Even strains of the same genus

can respond differently to alcohol (see Chernoff below) and racial
differences in the ability of humans to metabolize alcohol have been

reported (Hollstedt et al;, 1977). 1In alcohol research rodents are
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used almost exclusively; ferrets and rabbits are used occasionally.
One researcher has developed a beagle model of the FAS, and only one

study report has used primates.

b. Route of administration. This should mimic the human situa-

tion as closely as possible. Studies where alcohql was injected or
intubated are not as valid as continuous administration of alcohol via
a liquid diet. Blood alcohol levels are probably the best measure of
alcohol, rathar than dose .administered as a function of body weight,

because ci differing metabolic rates.

c. Controls. Because alcoholics may eat less and because
alcohol interferes with absorption of some essential nutrients, animal
controls must be pair-fed, i.e., they must be given the same as their
matches ate the previous day. This was not appreciated by some early
investigators. The control .animals must also receive the same volume
of calories, i.e., the doses must be isocaloric. This, too, is a re-
cent methodological improvement. Since alcoholics commonly derive a
substantial proportion of daily caloric intake from ethanol, admini-
stering ethanol as a fixed percentage of the diet yields higher con-
tinuous blocd alcohol levels. Also 3 relatively recent development
in animal alcohol studies, this procedure -- maintairing a comnstant
level of ethanol-derived calories (EDC) in the blood -- exposes test
animals to conditions more closely resembling the experience of alco-
holics. Finally, to test the effects of dietary restrictions on pair-
fed control animals, a third control is maintained on an ad libitum

diet. Likewise, to evaluate behavioral effects of prenatal exposure
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to alcohol, Abel (1980) recommends that fhe animals be cross~-fostered
to normal mothers immediately after birth in order to control for the
environmental influences of alcoholic mothers. All such measures
control for the dietary intake, but not for alcohol-induced metabolic
disturbances. Satisfactory procedures remain to be devised that will
ﬁeaSure differences between test animals and controls due to nutritional

deficiencies secondary to alcoholic intake.

4. Reports of Animal Studies.

The following two studies report generali§ negative findings
perhaps as a resu}t of low blood alc;hol levels. Schwetz et al (1978)
administered 15% ethanol in drinking water to pregnant mice, rats and
rabbits during organogenesis. Blood alcohol levels fluctuated widely
in all species but seemed to be generally lower than'ZG}mg/dl. Maternal
food and water intake decreased when ethanol was available and mothers
gained less‘weight than controls.. No effect of alcohol was noted on
the number of litters or the number of resorptions. Mice and rats
weighed slightly less at delivery and showed only minor bony anomalies,
attributed by the authors to growth retardation. Although the authors
claim that these effects are not teratogen induced, by the criteria

of Wilson (1973) they may represént borderline effects of alcohol.

Hood et al (1979) administered ethanol as a 10% solution in
water to pregnant mice on days 7-10 of gestation, and as a 20% solution
on days 7-11, 6-11 or 1-11. They failed to note any effect of alcohol

on litter size, fetal weight or malformations. Blood alcohol levels
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were not measured in this study.

In an attempt to assess the effect of ethanol on the post-natal
brain Bauer~Moffett and Altman (1975) exposed newborn rats to ethanol
vapor inhalation from day 3 to day 20, thereby achieving high blood
alcohol levels (averaging 268 mg/dl). They described reductiomns in
cerebellar and remaining brain weight in the exposed animals and these
differences persisted when the animals were examined at 90 days of age
(Bauer-Moffett and Altman, 1977). Since brain growth spurt occurs
mainly pcstnatally in rats these treatments are meant to mimic 3rd tri-

mester effects of alcohol in the developing human.

Pick et al (1976) developed a beagle model for FAS and reported
dose-responsive effects ranging from complete suppression of develop-

ment to stillbirths and malformations.

Kronick gave mice an intraperitoneal injection of 25% ethanol on
days 8 and 9 or days 9 and 10 of development or single treatments on
days 9, 10, 11 and 12. Fetal mortality inereased following injection
on days 9 through 12. The commonest malformations seen were of the eyes
and forepaws and were significantly increased following treatments on
days 8, 9 or 10. The cnly weight difference noted followed injection

on day 12. Blood alconhol levels were not mentioned.

The effects of chronic alcohol use were assessed in the follow-
ing two studies where female animals were kept on aa ethanol diet prior

to and during pregnancy.

Two strains of mice were maintained on a diet containing 15-35%

ethanol-derived calorie (EDC) by Chernoff (1977) resulting in blood al-
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cohol levels of 73-398'mg/dl for at least 30 days prior to conception

and throughout gestation. The rate of resorptions increased dramatical-
ly from zero at 157 EDC to 100% on a diet of 357 EDC. Fetal weight

was also affected, though less strikingly. Malformations were noted

at all levels of alcohol intake and consisted of brain and cardiac ano-
malies, with exencephaly and gastroschisis noted in animals on the
higher EDC diet. Quantitative differences in the rate of production

of fetal anomalies and in resorption rates and fetal weight were noted

between the two strains.

Tze and Lee (1975) accustomed female rats to 30% ethanol in
water for 5 weeks before mating and maintained them on this diet during
their pregnancies. ‘While test ratsbecame'pregnant at the same rate as
controls, only half delivered litters, and these were significantly
smaller in number than controls. Birthweight of test animals was signi-
ficantly lower and they exhibited microcephaly,'cracked, dry loose skin'
and 'a generally shrivelled appearance'. No other specific anomalies

were noted. The mean blood alcohol of these animals was 61 mg/dl.

Chernoff found no effect on malformations at the lowest dose
used and concluded that a blood alcohol level of at least 100 mg/dl was
necessary to produce them. This might explain why Tze and Lee failed

to find specific malformations at ﬁhe doses they used.

Two carefully controlled experiments of Randall and co-workers
measured an acute effect of ethanol in animals exposed during pregnan-
cy. Randall and Taylor (1979, and Randall et al, 1977) administered

3 levels of EDC to mice from day 5 to day 10 of development. The diet
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containing 17% ethanol-derived calories (EDC) resulted in a mean blood
alcohol level of 19 mg/dl on day 7 and resulted in more implantations and
resorptions but not malformatioms. Two other diets (25% EDC and 30% EDC)
resulted in maximal blood alcohol levels of 261 mg/dl and 384 mg/dl respec-—
tively. Resorptions and malformations increased in a dose-response
fashion. The malformations included limb, cranial, eye, urogenital defects

A
and gastroschisis.

The following work of Henderson et al (1979) includes both chronic
and acu~e: effects in the research design. Rats received a liquid
diet containing 6% ethanol for 30 days prior to impregnation and through-
out pregnancy. Acute exposure to 30% ethanol was achieved in 2 groups
for 3 days each (days 11-13 and 14-16). Maternal weight gain was less
than controls in the chronic group, and unchanged in the acutely ex-
posed on days 11-13. Fetal weights of survivors were reduced for all
3 test groups. In this study the authors state that no overt malform-
ations were noted, but it is not clear that anatomic defects were one
of the endpoints of the experiment. Organ weights were less than con-
trols in all groups. Blood alcohol levels were variable, reaching
about 400 mg/dl in the acute groups on the last day of exposure. In the
chronic group it was 70 mg/dl. These investigators found zinc levels,

an -:index of nutrition, unchanged in the test animals compared to controls.

Brown et al (1979) in an attempt to circumvent the confounding
due to impaired absorption of nutrients in the presence of alcohol,
grew rat embryos in tissue culture medium containing 150 or 300 mg/dl of

ethanol for 2 days. The embryos grown in the lower dose were smaller
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and less differentiated than controls, and these effects were even more
pronounced at the higher dose. These authors state that the growth of
these control embryos was indistinguishable from that of embryos left

in situ. Alcohol apparently causes reduced embryonicAgrowth and different-

iation in this system.

Behavioral studies seek to identify neurological damage resulting
from intrauterine exposure to alcohol. Since these tests are affected
by size and growth rates as well as the postnatal environment appropriate

controls are necessary.

A series of rat experiments by Abel (1978) and Abel and Dintcheff
(1978 included pairfed isocaloric controls, as well as ad libitum fed
controls and the offspring fostered at birth to normal mothers. These
experiments taken together demonstrated in a dose-responsive manner prog-
ressive neurological impairment as a function of ethanol dose to the
mother. At lower levels -- 1-2 g/kg/day ethanol throughout pregnancy --
there were no differences in behavioral respomses to stimuli, despite
reduced sizes and weights in the test group. At higher levels (4-6 g/kg/

day) motor activity was impaired and postnatal mortality increased.

The single experiment which tested alcohol effects during preg-
nancy in primates (Elton and WilSon, 1977) stated that one offspring out

of 4 macaque mothers exposed was hyperactive.

5. Studies on Males.

Offspring of male mice mated after ingestion of 1.24 g/kg alcohol

once a day for 3 days were more often resorbed when the mating occurred
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7-14 days after treatment (Badr and Badr, 1975). Klassen and Persaud
(1976) found that male rats had fewer successful matings if fed a 107 alcohol
diet for 35 days. Their litters were smaller and the pups smaller and
lighter. These results suggest a role for the male alcoholic in preg-

nancy loss, where the effect must be mediated through the sperm.

6. Dosage

Dose equivalents in animals are difficult to establish
because cf varying metabolic rates across species. Mice, for
instance, metabolize alcohol about six times faster than man and
about three times faster than chronic drinkers. Rats metabolize
alcohol about 30 percent faster than chronic drinkers (Kalant, 1971).
In humans a blood alcohol level of 100 mg/dl is considered intoxicated,
200-300 mg/dl is considered severe intoxication with lack of con-
sciousness at the higher levels, and 400-500 mg/dl is considered
a toxic dose likely to be fatal. Chronic drinkers can sustain higher
doses than moderate drinkers without functional impairment. Studies
in alcoholic volunteers reported by Isbell (1966) indicate that
habituated drinkers can tolerate doses of more than 200 mg/dl. Animal
studies have been criticized for reporting reproductive effects at
blood alcohol levels which would be toxic for humans; but even at
lower levels, 100-200 mg/dl, animal reproduction has been consistently

and adverselyv affected.

7.. Conclusions.

These experiments can answer some, but by no means all, of the

questions posed on page 2.
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(1) This reviewer is not satisfied that those specific stigmata
comprising FAS are reproduced in the animal studies so far reported.

In these studies nearly all orgaﬁ systems are affected, and a wide
range of anomalies is reported.

(2) Comparing studies of chronic exposure with those of acute
expcsure the evideﬁce does not clearly suggest that long-term alcocholism
in animals has any more deleterious effects than exposure solely during
pregnancy. Untoward outcomes ~- fétal deaths, malformations and weight
loss -- seem to result from both conditions. Therefore it 1is péssible
that secondary changes due to alcohol abuse, whether hormonal or nutri-
tional, play little part.

(3) No experiment so far has addressed the question of former
alcoholism directly. It would not seem tﬁat damage resulting from
prior alcoholism bodes 111 for a pregnancy, although animal models may
not be comparable in this'respect.

(4) Binge drinking does not seem to be any more or less deleter-
ious for pregnancy than is chronic drinkirsg.

(5) Variation in the methods and results of animal st;dies are
too great to allow recommendation of a maximal safe dosage at this time.

(6) Studies conducted in animals so far have nct delineated any
particular vulnerable period in pregnancy beyond that established by
general teratological principles.

(7) Nutrition is the only potentially_confounding factor which
has been investigated in animal studies and while not every aspect has
been controlled, the bulk of the evidence from the most carefully con-

ducted studies seems to indicate that impaired nutrition is not the



I1-12

mechanism producing fetal death, malformation and growth retardation.
Th; effect seems to be a direct embryotoxic effect of ethanol. It still
remains for human and animal studies to investigate the possible role

of other agents, e.g., stress, drug use and smoking, in mediating this
effect.

(8) EBecause metabolic rates and possibly also metabolic pathways
are quite different for animals and humans, it is not clear what
equivalent doses of alcohol, and the effects associated with them,
might mean. Nevertheless it can be sail that at bloud alcohol levels

comparabla to that seen in humans all aspects of reproduction are

adversely affected in experimental animals.
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We deal here with overall trends in the consumption of bevzrage

alcohol and in problem drinking, some of the methfﬁ?}qﬁical issues which
present themselves in measuring suEhsbebavior, a%d a ‘controversial mo-
: . & ¢
del for interpreting consuuzption patterns which ﬁas received much atten-
‘) ¥

{ !
tion because of its implicxtions for alcohol policy. Subsequent chapters

A

of the report deal with relﬁted topics: problem drinking among youth"
)

and among women, alcohol-reﬁated casualties, and the costs of alcohol
1

abuse. \

1. Overall :rends.

Trend data onithe "apparent per capita" consumption of alcoholic
beverages in the U.S. presented in the Third.Special Repcrt to the U.S.
Congress on Alcohol and Health indicate a levelling off during the 197Os,A
by‘whlbh‘time ip was higher than at any time since 1850, the earliest
year for which data are showq\(Technical Support Document, 1978). How-
ever, a more recent study suggeggs‘thatvper:capita consumption may have
been considerably higher before 1850 (Rorabaugh, 1978j.. It is also
worth noting that international comparisons of per capita aicohol'cone
sumption place the U.S. in the middle of a group of 26 countries for
which data are available; in the U.S. consumption is considerably lo-
wer than in such countries as Portugal and France and considerably high-
er than in such countries as Iceland and Israel (Technical Support Doc-
ument, 1978). The reliability and validity of these consumption esti-
mates, based on "indirect" or sales measures, are not known; error may
result from not being able to take into account illicitly obtained

or homemade beverages (Kreitman, 1977).
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But whatever their reliability and validity, such consumption
estimates do not indicate who in the general population may be experi-
encing problems with drinking. The definition and measurement of such
problems face enormous difficulties (Room, 1977); some of these diffi-
culties are discussed below. Here it is important to recognize the
distinction between problem drinking as uncovered in surveys of the
general population and alcoholism as clinically defined; they are not
the same. Thus Room (1977) found that it was only a subgroup of the
general population reporting the most severe drinking problems,
less than one percent of that population, who reported problems
comparable with those of alcoholics in clinical samples; in another
study, only three percent of a nationwide sample of '"problem drinkers"
had an average alcohol consumption level half thﬁt of clinical samples
of alcoholics. As a result, Room concludes "that there is a wide
gulf between reality in the context of the general population and
clinical reality. General population measures as they have been used
do not define a population which 1is equivalent in its alcohol-related
behavior to clinical populations. Measuring behavior which is equiv-
alent would require sample sizeq»far beyond any that have yet been
contemplated." In other words,&surveys of drinking behavior in the
general populatfon have so far been unable to provide data on the
prevalence of or trends in alcoholism as it is defined clinically
and attempts to come up with such estimates, using different methods,
yvield widely varying rates (Celentano and McQueen, 1978). It is for
these and other reasons that statements regarding the number of

alcoholics in the population at large and claims that they have been



increasing -~ e.g., the doubling of the number from five to ten
million within less than a decade -- have little 1f any basis in fact.

What do surveys of adult drinking behavior show as regards trends
in consumption? A series of such national surveys was conducted for
NIAAA from 1971 to 1976 (Armor et al, 1977). Based on a measure of
the frequency with which respondents consumed alcoholic beverages
and the amount consumed, these surveys reveal no significant shift
in the proportion of drinkers or in their consumption at least during
this five~year period; in 1976, the l=z:t year for which data are
reported, one third of adults described themselves as abstainers,
nearly two-fifths were categorized as '"light" drinkers, one-fifth
as "moderate" drinkers, and one in ten as "heavy" drinkers.* Neither
among men nor among women (see Section V in this report) were there
any major shifts in reported consumption of alcohol. There were
also no significant changes in overall adult consumption by age.

Data from another series of national surveys conducted for NIDA
from 1974 to 1977 also show no highly significant change in "current"
drinking -- defined as drinking during the past month ~~ among men
or women or by age during this shorter period of time (Abelson et al,
1977).

As for trends in problem drinking, data are so far available
for only a two-year period, 1973 to 1975. 1In the surveys conducted
for NIAAA, drirking respondents were asked to indicate how often
they had experienced each of 16 symptoms presumably indicative of
;EIEEE—E;Ihkers were those who consumed one drink a year up to 3
drinks/week (or 12 drinks/month); moderate drinkers consumed 4 to

13 drinks/week (or 13 to 58 drinks/month; and heavy drinkers consumed
2 or more drinks/day (or 14 or more drinks/week).
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drinking problems -~ e.g., "taking a drink to feel better," "drinking

in the morning to relieve a hangover,'" and "gulping drinks." The

16 symptoms were combined into a single problem index and respondents
with frequent symptoms were:d;fined as those who answered "frequently"
on four or more of the symptoﬁs, "sometimes'" on eight or more items
(but none frequently), or combinations of one, two, or three items
"frequently'with éix, four and two iﬁems "sometimes" respectively.
Further, "potential" symptoms:were defined as those drinkers reporting
two or three symptoms "frequently," four to seven symptoms "sometimes"
(but: none frequently), or a combingtion of one symptom 'frequently"

1

and two or three symptoms "sometimés.'. So derived, the problem
drinking index ¥ielded 63 percent of the 1975 survey respondents
with no symptoms, 26 ﬁercent with potential symptoms, and 10 percent
with frequent symptoms; the figures for 1973 were almost identical
(Armor et al, 1977). The rate of problem drinking was substantially
less for women (see Section V) than for men: about five percent of
the drinking women reported frequént symptoms, but among men the
figure was about 14 percent (Armor et al, 1977).

About these data on probiem drinking, which provided NIAAA with
the basis for its 1978 estiméte that there were 9.3 to 10 million
problem drinkers (including‘élcoholics) in the U.S. adult population,
several things can be said. ‘One has to do with the arbitrary nature
of the definition of probleﬁédrinking -- e.g., including an item
such as "taking a drink to ﬁ;gl better" in the index. Equally
arbitrary is the "cutting po%ptﬁ or criteria for distinguishing

between persons with "frequgét" and those with "potential" symptoms.

3
e
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A more liberal definition of problem drinking would have yielded a
larger proportion of problem drinking; a more stringent definition
would have produced a smaller proportion. But the rationale for select-
ing the cutting point i1s not provided. Still another question has to
do with the small size of the national sample from which the 1975
data were derived; there were only 454 drinkers in the total saﬁple,
of whom 45 apparently were identified as problem drinkers. This is

a small number indeed on which to base a national estimate regarding
the number of problem drinkers -- 9.3 to 10 miilion, according to
NTAAA. Stiil cther problems with the estimate are discussed at the
end of this gection.

In short, the limited data available indicate no general increase
in problem drinking; but they are also imprecise regarding the extent
of such problems. As a leading figure in alcohol studies has said
about such numbers games (Cisin, 1979), "Granted that problems
arising from alcohol consumption are unsightiy, unpleasant, disgrace-
ful and numercus; should anyone really care exactly how many of these
problems there are? I was a reluctant midwife at the creation of
the by-now~famous 9 million problem drinkers (who have now grown
to 10 million alcoholics in the popular press). Can one seriously
contemplate development of a new discipline in such an atmosphere
of game-playing?"

2. A note cn the distribution of consumpticn model.

It has been argued by a number of investigators (Schmidt, 1977;
Schmidt and Popham, 1978) that the rate of liver cirrhosis -- for
which see Section VI of this report -~ varies directly with the

level of per capita alcohol consumption, which in turn varies in-



ITI~6

versely with the relative price of alcoholic beverages. Put otherwise,
the lower the price of alcohol, the higher the general level of alcohol
consumption in the population and the greater the number of deaths
attributed to cirrhosis. Most of the research undertaken to test this
so-called distribution of consumption ﬁodel has been done in Europe

and Canada. The implication for alcohol control policy is that an
increase in the price of alcoholic beverages would reduce the rate

of alcohol-related health problems.

Critics of the model (Kreitman, 1977; Parker and Harman, 1978;
Taussig, 1978) have attacked it on cbnceptual and methodological
grounds. Thus, two critics (Parker and Harman, 1978) write: "The
empirical support for the.;.proposition that there is a constant
relationship between mean consumption and the dispersion of the
distribution, and for the availability proposition that the mean
consumption can be lowered by raising the price of alcohol relative
to disposable income, is weak, inconclusive and even negative. And
the conceptual range of variables is overly restrictive." The
distribution of consumption model has also been criticized on
policy grounds -- {.e., for its implication that all who purchase
and consume alcoholic beverages, light or moderate as well as
heavy drinkers, should be made to pay for abuse by some. There
has been further criticism of the model for not recognizing that
those who abuse alcohol might sacrifice other interests, such as
the welfare of their families, or suffer in a variety of ways when
forced to purchase it at a higher price, but these and other possible
social costs of the policy that the model implies have not been

calculated.
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The distribution of consumption model has aroused a considerable
amount of controversy and that controversy cannot be resolved here.
But since the model's advocates have apparently won a certain degree
of official support, it may be appropriate to end this note with a
statement by one who is skeptical about it (Cisin, 1979). Appealing
for "liberation from snake oil salesmen,' Cisin said: "The frustration
we all feel at our failure to show striking success in coping with
alcohol problems makes us particularly vu’nerable to those who
offer panaccas. All you have to do is increase the price sufficiently
and everyone will cut his consumption in half, says the purveyor
of the magic curve, and if everyone cuts his consumption in half,
all the excessive drinkers will cut their consumption in half and,
voila, alcoholism goes down. You would be amazed at how many respon-
sible people, desperate for easy solutions to hard problems, have
swallowed this snake o1l in spite of clear demonstration that the
magic curve does not fit alcohol consumption because it does not
embrace zero; that the curve can be made to appear to fit any dis-
tribution containing outliers, no matter where the outliers are
located; that the counterexamples outnumbered the confirming examples;
and that the nution, even if it did work, would punish the many tc
get at the few.”

3. Definitions and prevalence estimation of alcoholism or problem

drinking.

a. Definitions
The two major issues in attempting to estimate the prevalence
of alcoholism and alcohol~related problems are first, the lack of

agreement on a completely adequate and generally accepted definition
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(or definitions) of the phenomena (Jones, 1977), and second the
Hisreporting of drinking difficulties -~ which may include over-
reporting but is more likely to include underreporting:of such dif-
ficulties (Haberman and Baden, 1978).

The definitional problem is perhaps a resuit of the complexities
inherenﬁ in the nature of alcohol-related problems (Promiéel, 1979).
To start, there have been many different labels for persons reportedly
having alcohol-related problems, such as alcoholics, alcohol abusers,
problem drinkers, deviant drinkers, implicative drinkers, or probable
alcoholics. Some of these labels reflect the tentative nature of the
identification, Others.distinguish alcohol-related problems involving
excessive use by non-alcoholics. ~Nonetheless, a person described
as an alcoholic by one "expert" may be described as a problem drinker
by another "expert." Thus, compounding the definitional issues,
there is a lack of agreement on what to call that which is being defined

or perhaps who are being defined. NIAAA in its Technical Support

Document for the Third Special Report on Alcohol and Health (1978)
presents a small sample of a dozen definitions of alcoholism. For
the purposés of prevalence estimation, Knupfer (1967), however,
has made the important observation that the definition (of problem
drinkers) must be adaptable to the methods used. Clark (3966) has
demonstrated the marked susceptibility of alcoholism rates to
relativély minor changes in severity or definitions.

b. Related issues

One related issue described by Bailey (1967) and Knupfer (1967)
is the question of severity or intensity. In the usually gradual
development of alcoholism when has a case become severe enough to

be counted in prevalence estimates (or defined as an alcoholic)?
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The location of a cutting point along the continuum of normal-abnormal
drinking behezvior should be done on the basis of content or face value by
an operational or working definition.

A ;econd related issue, also described by Bailey (1967) and-:
Knupfer (1%967) is the quéstion of recency. Should a rase reporting
previous, but no current, problems with drinking be counted in
prevalence estimates (or defined as an alcoholic)? If not, how long
an interval without drinking~related problems should be required?

A third related issue is reversability (Bailey, 1967). Should
a case reporting previous problems with drinking but currently able
to drink mocderately without any damage to social functioning be
counted or defined as an alcoholic? Once again, if not, how long an
interval without drinking-related problems would be required? A
number of carefully documented studies have found that a small minority
(less than 10 percent) of previously identified alcoholics,
were able tc drink moderately (Davies, 1963; Bailey and Stewart, 1967;
Polich, Armor, and Braiker, 1980). On the other hand, the traditional
position, that alcoholics can never return to normal drinking, has
been stated by many in the field, e.g., Lemere (1963). Cahalan (1970)
has also gaised the issue of which came first for different persons,
the implicative drinking or the associated problems. This question
perhaps suggests some explanation regarding reversability: when
long-standing problems associated with excessive drinking are resolved,

a small minority of cases may be able to revert to moderate drinking

patterns.
These issues are related not only to definitions but to prevalence

rates and trends as well. For example, if one accepts the NIAAA



estimate of "9.3 to 10 million problem drinkers (including alcoholics)
in the adult population, or 7 percent of 145 million persons 18 years
and older" (Technical Support Document, op. cit;, 1978), are the
unknown minorities of alcoholics who are abstaining and/or who have
reverted to moderate drinking included in this estimate?

c. Underreporting

The second major issue with regard to prevalence estimation
in this field is the serious underreporting of alcoholism and alcohol-
related problems by respondents, informants, and in medical records,
such as death certificates, due primarily to conscious or unconscious
denial (Haberman and Baden, 1978). Consumption is also underreported,
particularly among heavy drinkers and alcoholics (Bailey et al., 1965;
Popham, 1970). Among the reasons for this denial are the social
stigma associated with alcohol abuse, economic protection, lack of
awareness or recognition éf drinking-related problems, and the episodic
nature of related problems (and drinking) for some persons. Evidence
of this serious underreporting of drinking-related problems have been
shown in test-retest inconsistency, false negatives identified by
more criterion measures, and non-response bias, with a greater
likelihood of problem drinkers being non-respondents (Bailey et al.,
1966; Cahalan, 1976; Haberman, 1969). On the other hand, a few
drinkers may be falsely labelled as problem drinkers or alcoholics
because of identification by abstainers, or because of heavy drinking
‘as a temporary crisis response.

Offsetting the serious underestimate to an unknown extent,
alcoholism prevelance estimates, as with other statistics»in the

field, are invariably rounded up and the higher figure in the range

1
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is most often cited. For example, with regard to the NIAAA estimate
of 9.3 to 10 million problem drinkers (Technical Support Document,
op. cit., 1978), 10 million is now the most often cited official

figure (Cisin, 1977; Pattison, 1977).

d. Summary

'Relatiug the previous discussion to official estimates of the
number of problem drinkers or alcoholics, in conclusion, there are
some major omissions in the supporting documentation. No mention
is made of the definition or definitions used, whether or not prob-
lematic s:bgroups, e.g., abstaining or moderate~drinking alcoholics,
are included in the estimates, and what adjustments or modifications,
if any, were made for such problems as denial, under (and over)
reporting and non-response bias. There are, in brief, a very
insufficient description of the prevalence estimation methods used
and virtually no description of how the reported figures were

derived.
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1. The problem.

In its 1978 Report to the U.S. Congress on Alcohol and Health,
NIAAA estimated that there were 3.3 problem drinkers among youth
14 to 17 years of age. As has recently been observed, current concerns
about youthful drinking ''center on the question of whether more young
people, especially girls, are drinking now than before, whether they
are beginning to drink ét a younger age, and whether they are consuming
more and with more problems" (Chafetz and Blane, 1979). These problems
can take various forms; but concern has focused particularly on what
is report.d to be the high proportion of alcohol-related automobile
accidents involving yoﬁthful drivers and ﬁﬁ the claim that the reduction
of the minimum drinking age laws In some states has resulted in an
increase in such accidents. Another concern has to do with the
notion that problem drinking early in life is predictive of problem
drinking later in life. In.this review of the literature, we will
focus chiefly although not exclusively on the drinking behavior of
adolescents, here defined to inciude those 12 to 18 years of age.

A few words are in order about the context of youthful drinking;
it is not the same as for adults. Adolescence is for many, perhaps
most, of those who are ever going to drink the age of initiation into
drinking; what is at issue is a learning experience. It seems appropriate
therefore to ragard initiation into drinking as part of normal adoles-
cent development, one of a number of experiences which mark the transi-
tion between childhood and adulthood (Jessor and Jessor, 1975;
Margulies et 21, 1977). What is deviant or precocious is not
drinking per se but rather starting to do so considerably earlier

than one's peers, consuming heavy amounts, and experiencing an unusually
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large number of problems associated with such consumpticn; but such
behavior also needé to>be vie%ed in the broader context of adolescent
development and nct necessarily as a harbinger of problems to come -
later, in adult life..

2. Overall trends.

Although many surveys of teenage or adolescent drinking behavior
have been conducted during the past four decades, deriving trends
from them is fraught with difficulties because of differences between
the populations being studied and in the ways they were studied.
According to a review of more than 100 such studies conducted in junior
and senior high schools since 1941, (Blane and Hewitt, 1977), the
period before 1966 witnessed an increase in the proportion of teenagers
drinking; for the period 1966-75 the prevalence of alcohol use by
teenagers remained stable. As regards the age of initiatien, .the:studies
reviewed indicated no significant shift from 1940 to 1965 in the age
at which adolescents took their first drink, although there was " a
slight but statistically insignificant trend observable in the last
five years for adolescents to have had their first drink at a slightly
younger age than in the previous 20 years.'" Nor do the studies
reviewed provide any stong evidence that young people are drinking
more frequently now than before ot drinking to intoxication more now
than before. The authors of the review conclude: "there hasn't been
a great deal of change in teenage drinking behaviors over the past
10 years, although the averages for this period are generally much
higher than those for previous periods. TFor the most part, we have
been witnessing a plateau in adolescent drinking, with steady rates of

prevalence for use...little change in the age at whichbdrinking begins,
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no shifts in how often drinking occurs, aﬁd no clearly demonstrable
changes in intoxication experience. The lack of change reported here
for mbst of the variables studied cannot be entirely attributed to
sampling bias and other method variance. The consistency across
variables 1s tcogreat for the pattern of stability over time...in
the drinking characteristics examined to be a function sélely of
cumulative errors or chance..." (ibid). In other words, there appears
to be little justification:for public conzern about recent increases
in youthful drinking; apparently there have been no such increases.
Trend data from more recent surveys indicate that overall
youthful drinking levels continue to be fairl& stable. One such
nationwide survey, based on repeatea household rather than school
classroom samples of 12-17 year-olds, has been conducted for NIDA
throughout the 1970's (Abelson et al, 1977). According.to this
survey, the proportion of "current" drinkers among 12-17 year-olds,
i.e., those who had drunk alcoholic beverages during the past month,
was 34 percent in 1974 and then showed little change in 1976 and 1977
by which time it was 31 percent. Youngsters in this age group were
half as likely to be current drinkers as persons 18 and over. Among
youngsters 12-13 years old, the proportion of current drinkers was 19
percent in 1974 and 13 percent in 1977; among 16-17 year olds the
corresponding figures were 51 percent in 1974 and 52 percent in 1977.
Another nationwide trend study of high school seniors (i.e.,
17 and 18 year-olds), conducted each year from 1975 to 1979 for NIDA,
also found 1ittle change in overall drinking levels (Johnston et al,
1979) . The proportion who had consumed alcoholic beverages during the

past 30 days remained close to 70 percent for each of the five survey
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years; daily use also remained relatively steady at between 5.7 percent
and 6.9 percent, the figure for 1979, However, there was some increase
in the reported frequency of heavy drinking. Thus, when asked whether
they had taken fi&e or moré drinks in a row during the prior two

weeks, 37 percent of the seniors in 1975 said they had and this
proportion rose gradually but steadily to 41 percent by 1979. On

the other hand, the curves for lifetime prevalence of alcchol use

at earlier grade levels were very flat, suggesting very little change
in the age of initiation during the years covered by the survey.

3. Sex differences.

“Traditionally, girls have been less likely than boys to consume
alcoholic beverages and less frequent in their use. Are the girls
catching up with boys as regards drinking? Data from sevaral high
school drinking surveys conducted in selected areas during the 1970's
do indeed suggest a narrowing of the difference between tne proportions
of girls and boys with drinking experiences (Summary Report - Surveys
of Student Drug Use, San Mateo County, California, 1977; Wechsler
and McFadden, 1976). However, according to the review of more than
100 high school drinking surveys cited eaflier, "sex differences
in prevalence (were) remarkably stable during (the 1966~75) period,
with annual difference rates varying between 7 percent and 8 percent..,
Prior to 1966, sex differences were much greater" (Blane and Hewitt,
1977). Furthermore, data from the nationwide trend study of 12-17
year-olds conducted for NIDA during the 1970's show little change in the
relative proportions of boys and girls with drinking experiences;
among boys the proportion of "current' drinkers was 39 percent in

1974 and 34 percent in 1977, among girls the corresponding figures
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were 29 percent and 25 percent (Abelson et al, 1977). Nationwide
trend data on daily use of alcohol among high school seniors from
1975 to 1979 also show relatively unchanged sex differences, with boys
consistently five percentage points higher than girls in reporting
such behavior /Johnston et al, 1977). 1In short, if girls began to
close the gap between them and boys in drinking up to the mid-1960's,
data collected on a nationwide basis since then indicate that a

gap still remains.

4, Problem drinking.

Defining problem drinking as four or more episodes of drunkenness
in the past yvear and/or two or more areas of negative consequences of
drinking (trouble with teachers, friends or police because of drinking,
driving when having"a good bit to drink"), a nationwide sample survey
of high school students in grades 7 to 12 conducted by the Research
Triangle Inétitute for NIAAA in 1974,id;ntified 28 percent of the total
sample and 34 percent of the drinkers as problem drinkers (Rachal
et al, 1975; Rachal et al, 1976). This survey has been criticized
on conceptual and methodological grounds, particularly as regards its
operational definition of problem drinking (Marden et al, 1976). The
critics observed: "In the study under review, the operational definitions
of 'moderate dJdrinking,’ 'problem drinking' and drinking in 'illicit
contexts' dc not appear to be valid, and they apparently resulted
in 'research findings' which proved widespread 'problem drinking'
when much of the behavior behind this label not have been problem
behavior at all, but behavior well within the normal non-problem
range." Crucial in the identification of problem drinkers among
youth as among adults are the "cutting points" or criteria selected

for making identification; different cutting points will of course
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yield different estimates of the numbers with problems. This is
illustrated by another classification of problem drinkers in the same
RTI survey (Donovan and Jessor, 1978); according to one cefinition,
19 percent of the adolescent respondeﬁts were classified a2s problem
drinkers. Just how many adolescent. problem drinkers there are
remains uncertain; even more uncertain is whether there hés been any’
increase in their relative numbers.

In their analysis of the correlates of adolescent picblem drinking,
Donovan and Jessor (1978) suggest that what distinguishes problem and
non-problem drinkers is a greater proneness to problem behavior more
generally, less conventionality, more personal autonomy, a greater
6rientation toward peers, looser ties with parents, and less involve-
ment in or commitment to conventional activities. But they 'found no
discontinuity -- no sharp hiatus--- between the psycosocial patterns
of problem and non-problém d;inkers. No special or qualitatively
unique explanatory concepts have to be involved to account for problem
drinking. Instead of recourse to.patholog& or maladjustment of evén
physiology, the stance that is supported by the data is that a common
set ofpéychosocialdimensions accounts for both problem and non-
problem drinking, and that variation on those dimensions characterizes
adclescents who engage in one or Ehe other kind of drinking. It is
worth noting thatbthe same dimensions also discriminate the abstainers
from the drinkers." (emphasis added)

5. Motor vehicle accidents and drinking age laws

Elsewhere in this report there is a general discussion of
alcohol-related casualties, including motor vehicle accidents, and some
of the problems that present themselves in determining tha role of

alcohol. Here our concern is with young drivers; also with the impact
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of reducing the legal age for drinking and purchasing alcoholic
beverages on youthful drinking generally and on alcohol-related
auto accidents more particularly.

As regards alcohol-related motor vehicle accidents and young
drivers, a recent review of the literature (Aarons et al, 1978)
indicates that drinking drivers are a relatively small proportion of
all acciden*-involved drivers in the lower age groups but that a larger
proportion of alcohol-related crashes involve more drivers under the
age of 25 than older ones. However, altheough only a small
proportion of young drivers have been found to be drinking at the
time of the crash, the number of young drivers involved in accidents
is so large that even a small proportion of this number accounts
for a large proportion of all drivers involved in alcohol-related
crashes. The large number of young drivers involved in accidents
is reflected in the fact that this group accounts for more non-alcohol-
related crashes as well as more alcohol-related crashes than older
drivers. Mcre specifically, the largest proportions'of alcohol-
related crastes involve drivers in the 20~24 year age group, with
young men far more likely than young women to be involved. The
compilers of this review note: '"The most common explanation offered
by researchers for the consistently high accident-involvement of
young drivers is the inexperience of this group with driving and
with drinking and drivihg. The large prcportion on non-alcohol-
related accidents that involve young drivers are attributed to
inexperience 1in driving, while the large proportion of alcohol-
related crashes in this age group are attributed to inexperience

with driving after drinking."
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Much remains to be learned about alcohol-related motor vehicle
accidents and youthful drivers -- e.g., controlling for the alcohol
consumed, who among thém are most likely to beéome invnlved in
accildents? Much also remains to be learned about the effect of
reducing the minimum drinking age upon youthful drinking and alcohol-
related auto accidents among young drivers. It is by no means certain
that lowering the minimum drinking age -- achieved in 26.states
between 1970 and 1975 -- has resulted in an increase in youthful
drinking or in problems associated with drinking (Smart and Goodstadt,
1977). 1Indeed, trend data from surveys of teenage drinking in Massa-
chusetts conducted between 1965 and 1974 suggest that an increase in
drinking preceded passage of the law reducing the drinking age from
21 to 18 (McFadden and Wechsler, 1979). As for the impact of such
laws on alcohol-related auto accidents, the data availabla lead
to conflicting interpretations. In some states which passed such
laws, research has shéwn an increase in aléohol—related motor vehicle
accidents after passage of the laws (Douglass, 1979/80); but in
others there was either only a very small increase in such accidents
or no increase at all (Aaroms et al, 1978). The need for systematic
research on the impact of such laws on youthful drinking and problems
associated with drinking is self-evident; also needed is research on
the effect of still more recent reversals of state minimum drinking
age laws -- i.e., in those states which have raised the minimum
age after lowering it.

6. Youthful problem drinking as a predictor of adult protlems.

Apart from the issue of the prevalence of problem drinking among

youth, there remains the question whether such behavior is a strong
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predictor of problem drinking in adult 1life. A number of surveys

show that at least half of those who were 'problem drinkers' during
their late teens and early twenties no longer experience any drinking
problems afrer age 30 or 35 (Bacon, 1978). Omne of the few prospective
longitudinal studies, a follow-up of adults who had originally been
quastioned as college students 20 years earlier, found that "problems
which tend to characterize young problem drinkers are not necessarily
those which serve as good predictive tools for later problems'" (Fillmore,
1975). More specifically, "young men who have accidents or are
arrested becaus. of a drinking-related offense, who are belligerent,
or report that drinking has interfered with their schoolwork are not
necessarily tomorrow's problem drinkers." Put otherwise, some of
those who experience drinking problems early in 1life will continue

to do so as adults; but others among them will "mature out" of such
problems. Fcr others in adult life who have drinking problems it

is not youthful drinking behavior which predicts such problems but

the circumstances of adulthood itself, In research on drinking
behavior, there are perhaps few more urgent or difficult tasks than
undertaking systematic follow-ups in the adult years of adolescents

as well as college students studied earlier. A number of such pros-
pective longitudinal studies currently under way offer the promise

of new light being shed on the relationship between youthful and

adult drinking behavior; however, little as yet has been reported

from these studies.
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Assessment of Statistics on Alcohol-Reldated Problems

V. Problem Drinking Among Women

Prepared by Norma Agatstein, Division of Sociomedical Sciences, Columbia
University School of Public Health



1. Introduction.

In its 1978 Report to the U.S. Congress on Alcohol and Health,
NTAAA estimates that the number of women with alcohol-related problems
ranges from 1.5 to 2.25 million and suggests further that this figure
may be an uvader-estimate. The belief that more women are drinking
now than in the past, coupled with the claim that there has been a
relative increase in the number of young women drinkers, has led to
speculation that this has raised the risk of alcohol abuse and could
be a precursor to an increase in women's drinking problems in the
future (Tec::ical Support Document, 1978; Armor et al, 1977; Schuckit
and Morrissey, 1976).

Despite concern about the issue of women's drinking, there is
surprisingly little reliablé and valid data on women's use and
abuse of alcohol In general; thus it is not known whether measures
of alcohol consumption (due to differences between the sexes in body
weight) and of alcohol-related problems currently being used are
applicable to women (Technical Support Document, 1978). Bourne
(1979) has otserved that although there has been much research on
physical disoraers related to alcohol abuse, most of the information
here, too, is hased on male problem drinkers or alcoholics; even
in animal studies of pathological conditions implicating alcohol as a
primary or causal factor, female research animals have often been
exluded. It may be that the rates of problem drinking for women are
under-estimations and that there are a considerable number of
'hidden' caces, or that certain alcohol problems specific to women
have not been reasured at all (for example, troubles with family,

such as marital disruptions, or drinking problems related to the



menstrual cycle) (Technical Support Document, 1978; Gomberg, 1977;
Gomberg, 1976; Schuckit and Morrissey, 1976; Corrigan, 1974); but
these remain speculations.

It has been suggested that there is an association hetween
recent changes in women's societal and sex roles and drinking practices
and behavior (Technical Support Document, 1978). The question has
been raised as to whether the expansion of women's roles to include
traditional male role functions, particularly employment outside
the home, will increase alcohol-related problems among women. It
has also been suggested that exposure to the male~-dominated environ-
ment in the work place, where there is a more permissive attitude
towards alcohol use and peer pressure to drink,may cause an increase
in women's drinking and thus increase the risk of alcohcl-related
problems as well. ‘An alternative explanation is that elevated rates,
if they occur, may be due to increased use of alcohol to cope with
conflicts and pressures resulting from the dual demands cf fulfilling
both traditional (wife, mother) and non-traditional employee roles
(Technical Support Document, 1978; Johnson, 1978; Wilsnack, 1976;
Beckman, 1975; Corrigan, 1974; Schuckit, 1972).

2. Sex Differences in Alcohol Consumption

A. Consumption Patterns -

That there are sex differences in alcohol consumption has been
well established. Fewer women than men drink alcohol; women who do
drink usually drink less frequently, in smaller quantities, and report
fewer alcohol-related problems. Recent studies indicate that, in
fact, the majority of women (approximately 80 percent) do not

drink at all or are light drinkers, while considerably more men are



moderate or heavy drinkers (approximately 45 percent). The proportion
of problem drinkers 1is also substantially less amorng women (approx-
imately 5 percent) than among men (approximately 16 percent) (Technical
Support Document, 1978; Armor et al, 1977);

B. Trends in Consumption Patterns

The question has been raised as to whether sex differences in
alcohol consumption patterns are decreasing; that is, whéther the
gap is narrowing and women are becoming similar to men in alcohol
use and thus at risk for increased and/or similar alcohol-related
problems., Tr.ad data available from national surveys for the periods
1946 through 1965 (Riley and Marden, 1947; Mulford, 1963; Cahalan et
al, 1969), and 1971 through 1976 (Technical Support Document, 1978;
Armor et al, 1977) indicate an increase in the proportion of women
who drink prior to 1970 but no change during the 1970's.* For men
there has been essentially no change in the proportion drinking
since the 1940's. There was no increase for either sex in the
proportion of problem drinkers** (among drinkers) during the 1970's**%,
Unfortunately, differences in the definition of problem drinking and
in the age groups included in the surveys do not allow comparison

with the studies prior to 1971.

*There are differences in the ages included in the surveys; the early
surveys included ages 21 or over, the recent ones, ages 18 and over.

**The measurement of problem drinking used in the surveys was based on
responses to a checklist containing 16 symptoms indicative of drinking
problems which were conbined with an alcohol consumption index (which

was called Blood Alcohol Content (BAC) Index and was created by adjusting
for body weight the responses to questions about consumption asked during
the interview). The 16 symptoms were combined into an index defining

a problem drinker as one who experienced four or more of the symptoms
frequently or eight or more sometimes. A potential problem drinker

was defined as one who reports two or three symptoms frequently or four
to seven of them sometimes (Technical Support Document, 1978).

***%0nly a two-year trend was available for problem drinking.




C. Changes in Drinking Patterns: Generational and/or life span.

The proportion of both men and women who drink drops considerably
with increasing age. R This raises the question of whether this is a
generational difference or whether consumption falls over the life
span. Longitudinal or cohort data are needed to decide this issue.
Mulford (1964) compared the proportion of drinkers in several age groups
in his 1963 survey with comparable age groups reported 17 years
earlier by Riley and Marden (1947). TFor example, Mulford compared
‘the proportion of drinkers in the age group 38f42 in 1963 with that
for ages 21-25 in 1946 (17 years earlier), etc. The proportion
drinking decreased over the yéars in the age cohorts where comparisons
Qere possible, lending support to the theory that iﬁdividual consumption
levels are inversely related to age over the life span. Mulford pointed
out, however, that probably both generational and life span changes
are occuring. |

Longitudinal data from a samﬁle of college students who were
surveyed regarding drinking practices while in college (from 1949
through 1952) and who were contacted again 25 years later are of
interest (Technical Support Document, 1978; Fillmore, 1975). Some
consistency in drinking status was found for individuals between
these two widely separated time periods. Women (and men) who were
abstinent in college were most likely to be abstinent 25 years later
and some of those who were problem drinkers in éollege were likely
to be problem drinkers at the later time. However, what is especlally
interesting is that the majority of the respondents 25 years later
were non-problem drinkers regardless of their drinking status

during college.



There 1is some additional evidence to Indicate that both men and
women drink less and have fewer problems with drimking as .theygrow older
Calahan (1970) found that even during a three—year period individuals
moved in and out of the problem drinking category.* Why this is so
is not clear; reasons suggested include: 1) learning how to 'handle'
liquor, 2) changes in life situations, 3) the maturing process of
aging, and 4) social influences. Thus it may be that drinking
patterns over time are dependent on a vz-siety of factors in current
life experiences which affect both sexes.

For women, changes in consumption level or in alcohol-related
problems are especially important when considering drinking during
pregnancy and possible negative effects for the unborn child. (The
consequences for the infants of women who drink heavily during
pregnancy are covered in the first section of this report). Not much
data are available on drinking patterns of pregnant women and what
exists was seldom collected systematically or prospectively. Some
women have reported cutting down on drinking during pregnancy; when
asked why, responses have included: 1) being asked to by their
physician, 2) adverse physical reactions, 3) other physical reasons,
and 4) increased concern over health (both for self and unborn child)
(Little, Schultz, and Mandell, 1976). One of the few prospective
studies on the fetal alcohol syndrome currently in progress (Rosett,
Quelette, Weiner, and Owens, 1978) reports that when pregnant,
heavy-drinking women were advised to reduce drinking during pregnancy,

slightly less than one-third were able to do so.

*Problem drinking was based on a checklist of 11 alcohol-related
problem areas and included a level of alcohol consumption component.



3. Drinking Practices Among Women

A. Recent trends.

As already mentioned, the proportion of women who drink increased
during the period prior to the 1970's but remained about the same from 1971
through 1976. Based on the five-year average from 1971-1976, Armor
et al (1977) report that the proportion of women drinking rose from
61 percent for 18-20 year olds to 68 percent for those ages 21-34 and
then tapered off to 33 percent for those 65 and over., Although there
were no significant changes in the proportion of women drinkers and
the proportions in the light and héavy drinking categories for each
age group during these years, a statistically significant increase
was found in the proportion of moderate drinkers for women ages
35-49 (Technical Support Document, 1978). However, the number of
women involved is fairly small and caution should be used in interpreting
this finding. If future research confirms an increase in the moderate
drinker category for thié age group, it is at least occurring
past the peak childbearing years.

B. Estimates.

Using the definition of 'problem drinker' and 'potential problem
drinker' (as already described) and based on the population survey
carried out in June, 1975 (Armor ‘et al, 1977), NIAAA estimates that
27 percent of the women drinkers were problem drinkers (6 percent)
or potential problem drinkers (21 percent) (Technical Support
Document, 1978). Elsewhere in the Technical Support Document, NIAAA
estimates that three percent of the adult female population are problem
drinkers and that 24 percent of the adult problem-drinking population

are women; that is, a male/female ratio of 3 to 1. Although sources



for these estimates and the definition of problem drinkers in the

latter estimate are not given, it is pointed out by NIAAA that these
are probably low estimates because prevalence estimation methodology
historically has not accounted for the somewhat different manifestations
of alcoholic problems in women. As noted earlier, it is estimated

by NIAAA that there are 1.5 million to 2.25 million adult women with
alcohol~related problems. They point out that the latter number may

be an underestimate because of the use of male-oriented problem
drinking measures in the national household surveys on which. this
estimate is based.

As already mentioned, many of the studies on alcohol use and
abuse have dealt primarily with male populations and their drinking
practices and behaviors. Most of the alcohol consumption measures are
based on standards for male body weight and many of the items included
in indices for identifying problem drinkers are based on problems
and symptoms reported by men (Technical Support Document, 1978).
(However, Armor et al (1977) do adjust consumption level
for sex differences.) It has been noted that until recent-
ly information about women problem drinkers was often presented in com-
parison to men and not as a primary study of women's problems with alco-
hol (Corrigan, 1974; Schuckit and Morrissey, 1976).

It seems that the most usual measures of problem drinking are
weighted towards external activities that bring the problem drinker
into conflict with outside authorities (for example, an employer
or the police). Women are less likely to work outside the home and
some studies have shown that they tend to drink at home and alone

or with family members; also, women who do come into conflict with



the police or other authorities over alcohol-related problems may
be handled differently from men (Cahalan, et al, 1969; Corrigan,
1974; Gomberg, 1976); More research 1s needed to clarify these
issues and to develop alcohol consumption and alcohol-related
problem measures specifically for women.

4, Correlates of Problem Drinking Among Women

Women who experience alcohol-related problems are not a homo-
geneous group; that is, the proportion c¢f women reporting alcohol-
related problems is higher in some subgroups than in others. Armor
et al (1977) foﬁnd that more young women report
alcohol-related problems; however, there is a higher incidence of
problem drinking reported in the age group 35 to 64 years than in
either the younger or older groups. It should be noted that this
higher incidence of problem drinking is found in women well past the
peak childbearing years when heavy maternal alcohol consumption during
pregnancy may be a risk factor for the unborn child.

A higher proportion of separated and divorced women report
alcohol-related problems than do.the single, widowed, or married
women. More employed women report problem drinking than those not
in the labor force. In the Technical Support Document (1978), combina-
tions of these corfelates of women's drinking patterns are examined;
hoWever, the findings are based on very small numbers of women in some
categories and muét be interpreted with caution. There is some evidence
to indicate that more married employed women experience aicohol—related
problems than do those who do not work outside the home, regardless of

socio-economic status (Technical Support Document, 1978). Once again,
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this is based on small numbers of women in the survey. In the Technical
Support Document, however, an attempt is made to explore these findings
through a review of literature of the changes in women's lifestyles, sex
roles and driﬁking patterns (including studies ;f women in treatment
for alcoholism). It must be pointed out that, in fact, very little
is known about the social correlates and consequences of alcohol-
related problems among women and consider-:ble research is necessary
before conciuslons can be reached.

There is an additional problem that findings from studies of women
in ‘treatment for alcoholism cannot be generalized to all women who
drink alcohol. Some of the correlates of problem drinking among
women are of a physiological or metabolic nature. The research in these
areas includes studies of alcoholic women seeking or receiving some

kind of treatment for alcoholism or other problems; for example,

women inpatients witﬁ~a history of problem drinking in p;;éhiétrié hos-
pitals or women enrolled in treatment programs for alcoholism in out-
patient clinics. Alcoholic women compared to non-alcoholics report high-
er rates for obstetrical-gynecological problems (irfertility, miscarriage,
hysterectomy) and menstrual irregularities. Some research has postu-
lated a relationship between physiological functionipg (menstruation,
childbirth, and the menopause) and alcoholism; however, whether pre-
menstrual tension or postpartum depression, for example,are causal
factors in problem drinking or whether an increase in physiological
problems is a consequence of problem drinking has not been established
(Bourne, 1979; Gomberg, 1976; Wilsnack, 1976; Blume, 1976).

In a review of the literature regarding physical morbidity
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and its relationship to alcohbl abuse, Bourne (1979) concludes that
compared to men, womén may be differentially at risk. Women may
experience an accelerated rate in the development of morbidity for
a number of diseases. Alcoholic women were found to have higher
rates than men alcoholics for some alcohol-related diseases, including
peptic ulcer, cirrhosis qf the liver, and pancreatitiis. Higher
mortality rates from alcoholic cirrhosis and alcoholic hepatitis
have also been found among women in some other studies (ibid).

On the other hand, aggressive or violent behavior associated
with problem drinking is far more likely to be manifested by men
than by women. Most violent acts associated with problem drinking --
homicides, other crimes, motor vehicle crashes, and suicides -~ are
comnitted by men; but men are more likely to engage in such behavior
generally (Bourne, 1979; Haberman and Baden, 1978; U.S. Department
of Health, Education and Welfare, Alcohol and Health, 1974; Aarons

et al, 1978).
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Assessment of Statistics on Alcohol-Related Problems

VI. Alcohol-Related Casualties

Prepared by Eric Josephson and Paul W. Haberman, Division of Sociomedical
Sciences, Columbia University School of Public Health



Heavy alcohol use, in general, has been found to increase the risk
of death, illness, accidents and violence. 1In attempting to assess al-
cohol use as either a direct or indirect cause of death (or of related
problems), data are usually not available. Even when such data are
available, moreover, such as for motor vehicle accidents and liver cir-
rhosis mortality, they do not necessarily provide a reliable basis for

estimating the number of casualties which may be related to alcohol.

1. Cirrhosis of the Liver Mortality

" Alcohol-specific conditions and causes of death are the traditional
starting place for studies of alcohol-related casualties. Liver cirrhosis
is a significant cause of death in the United States and is alcohol-
related in most cases of persons over 35 years of age (Technical Support
Document, Third Special Report to U.S. Congress on Alcohol and Health,
1978; Schmidt, 1977). The death rate in the United States from liver
cirrhosis in 1977 was 14.3 per 100,000 population; however, the U.S.
death rates for major cardiovascular diseases and malignancie§ that year
were respectively 444.5 and 178.7 per 100,000 population (U.S. Bureau of
Census, 1979). Among persons under medical care, it should be noted,
cirrhosis is somewhat less often felated to alcoholism than among medically-

unattended cases (Haberman and Baden, 1978).

The relationship between alcohol consumption and mortality from liver
cirrhosis was considered by Jellinek as sufficiently constant to develop
his formula for estimating the number of alcoholics in large communities.

Alcoholism prevalence rates prior to 1960 were derived primarily by the

Jellinek Formula (Jolliffe and Jellinek, 1942; Popham, 1956 and 1970).
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This formula, however, has been storngly criticized more recently as no
longer beingz applicable for current estimates (Agnew and Miller, 1976);
in fact, Jellirnek had previously refuted his own formula for current al-
cohol estimations (Jellinek, 1959). More recently, population surveys
have been used to measure the prevalence of alcoholism in large communi-
ties (Bailey et al, 1965; Promisel, 1978). However, national prevalence
rates still rely heavily on alcohol-related mortality, principally deaths

caused directly by cirrhosis of the liver.

Age-adjusted liver cirrhosis mortality rates in the U.S. showed a
steady increase between 1960 and 1970. followed by a leveling in the
early 1970's and a decrease from 1973 to 1975, as noted by NIAAA (Tech-
nical Support Document, 3rd Special Report to U.S. Congress on Alcohol
and Health, 1978). The decrease, which started in 1974, apparently
reflects a major shift since this trend of lower liver cirrhosis rates

has continued in 1976 and 1977 (Kaelber et al, 1980).

It is uncertain, however, whether or not the recent decrease in liver
cirrhosis mortality reflects a similar decrease in alcoholism, alcohol
abuse or problem drinking. The decrease in cirrhosis mortality has been
reported as being consistent with decreases in the total death rate
and the death rate from cardiovascular disease (Technical Support Docu-
ment; op. cit., 1978). The total death rate, however, has been lower
for a ten-year period, while liver cirrhosis mortality has just been
lower over the last four years of this decade, but with a greater rate
of decrease (Kaelber et al, 1980). Furthermore, the proportion of all
alcoholics who develop liver cirrhosis and the proportion of these with

such complications who die of liver cirrhosis have probably also decreased.
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Shortly after Jellinek developed his formula, improvements in overall
nutritional status and in medical treatment were suggested as perhaps
bringing about some reduction in these two proportions (and consequently
in rates of liver cirrhosis mortality) (Keller, 1962). Other possible
reasons for this relatively large rate decrease in liver cirrhosis mortal-
ity include a reduction in more harmful types of drinking and improved

prevention programs (Kaelber ‘et al., 1980.

Apparent increases in cirrhosis mortality rates over.a 20-year
period have also been attributed primérily to improved reporting in
both overal cirrhosis mortality (Keller, 1962) aﬁd in cirrhosis mortal-
ity with mention of alcoholism (Technical Support Document, op. cit.,
1978) without any substantial rise in the actual rates of alcoﬁolism.~
However, cirrhosis of the liver as the underiying cause of
death, in particular with mention of alcoholism, is undoubted-
ly understated because of reluctance by physicians to certify as the
cause of death a stigmatizing condition associated with alcoholism.

In addition, the standard U.S. death certificate itself has no speci-
fic provision to indicate contributory alcoholism, which is thus infre-~
quently and inconsistently mentioned (Haberman and Baden, 1978).
Perhaps also due in part to present death certificate reporting, most
mortality tabulations are based on the single diagnostic entry selec~

ted as the underlying cause of death (Haberman, 1969).

Cirrhosis of theée. liver is more completely reportedasthe under-
" lying cause of death among autopsied cases and when the certifying phy-

sician was not previously known by the decedent. Thus, there is more
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complete reporting of liver cirrhosis among urban and younger dece-

dents, who are more often autopsied, and among lower class and non-

white decedents, who less often have personal physicians (Popham,
1970; Metropolitan Life Insurance Company, 1967; Pearl et al, 1962;
Lipscomb and Sulka, 1961). In addition, "alcoholism" and "alcohol
psychosis' death rates, although considérably smaller than the cirrho-
sis death rate are largely interchangeable. All three causes should

thus be treated as one statistical unit (Technical Support Document,

op. cit., 1978).

Fincrlly, changes in liver cirrhosis mortalifty data should not
immediately reflect changes in alcoholism prevalence because of the
time lag between onset of excessive drinking and death from cirrhosis.
The first evidence of liver damage in chronic alcoholics is usually
preceded by fifteen (15) years of steady drinking (Sherlock, 1968).
That alcohclism is reflected in mortality from liver cirrhosis, how-
evay, 18 beyond dispute (Keller, 130z; Ochmidty 1377)y TRE @vevstea—
rlon between the owe hae besa svdidly established fsvey veaws agn (Jol-
}1ffe and Jellinek, 1940) and is ia agreement with clinical experience
wherever inebriety is observed (Keller, 1962; Schmidt, 1977). In view
of the extensive use of trends and rates in liver cirrhosis mortality
in order to extrapolate trends and rates of alcoholism prevalence and
ultimately numbers of alcoholics or problem drinkers, some caveats are

in order.

First, although mention of alcoholism as a percentage of all
‘cirrhosis deaths has been increasing (to 41% in 1975)’;most l1iver v
cirrhosis deaths of persons 35 years or older when not atgributed to
another medicaliy-attended disease or condition, are alcohol-related

(Technical Support Document, op. cit., 1978; éee also Baden, 1972).
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Thus, the distinction betweeéen liver cirrhosis with or without mention

of alcoholism is unneéessarily confusing. The same criticism applies

to the distinction between liver cirrhosis, alcoholism, and alcohol
psychosis as causes od death. Second, in extrapolating from cirrhosis
mortality to alcoholism preQalence, some adjustment must be made for the
long time lag between onset of alcohol abqse and death directly related

' to alcoholism. In conclusion, until mortality from alcohol-related disor-
ders is uniformly, completely reported and takes into account contributory
alcoholism, overall and subgroup rates and trends of 1iver cirrhosis mor-
tality are not completely reliable (Agnew and Miller, 1976). Consequently,
rates or trends of alcoholism prevalence derived to some extent from liver
cirrhosis mortality data must be subject to the same criticism and may

actually be lower or higher than reported.

2.  Excess Mortality of Alcoholics

Studies have consistently shown that alcoholics, problem drinkers
and even high frequency drinkers have a higher mortality rate than
d; people 15 thé general popui;tion; tﬁ; co;ﬁination of heavy drink—
ing and heavy smoking further increases the risk of excess mortality
(Day, 1976). However, Schmidt and Delint (1972) have noted with re-
gard to the excess mortality rate for diabetes.among alcoholics that
"alcoholism may only accelerate the course of the disease and thus
increase mortality rather than iﬁflﬁence its incidence;" this may be
true for other causes of death as well. Schmidt and Delint (1972) also
observed that the excess mortality among alcoholics from cancers of
selected sites and some kinds of heart disease may be attributable
to the alcoholics' cigarette smoking per se. However, alcoholics tend
to be heavy smokers, so that a precise assessment of the etiologlcal

role of excessive drinking in these diseases would require a hard-to-~
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The specific cause of death, e.g., head trauma, infectious

disease, etc., is often easier to determine than the mode or manner

of death, i.e., natural, accident, suicide, or homicide (Aarons et al,
1978; Haberman and Baden, 1978). A major problem is to determine
whether violent deaths were accidental or suicidal. Thus, the mode

or manner of deaths for alcoholics depends upon these determinations

and will vary over time and in different jurisdictions. Moreovér, if
incomplete health department data rather than completed medical exami-
ner records are used, suicide in particular is apt to be underreported,

with more cases in some indeterminate category (Haberman and Baden,

1978).

Alcohol, it should be noted, usually is not indicated as a
contributing factor on death certificates in homicides and suicides,
or in‘those resulting from the use of alcohol in combination with
other drugs (Haberman and Baden, 1978). However, persons classified
as both alcoholics and narcotics addicts almost always are primarily

the latter.

-3, Traffiec Fatalities

Traffic crashes are the greatest cause of violent death in the
U.S., causing more fatalities each year than any other type_of acci-
dent and almost as many as homicide and éuicide combined. NIAAA states
that one-third of the injuries and one-half of the deaths resulting
from motor vehicle accidents are alcohol-related (Technical Support
Document, op. cit., 1978). Thus, it is not surprising that there

is a huge amcunt of research literature in this field.
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Most of these studies are event-centered, i.e., focusing on

the role of blood alcohol concentration (BAC) of persons invoived in
traffic crashes. Most of the event-centered studies are only descrip-
tive and not controlled, reporting only on the extent to which alcohol
1is present in crash events. Controlled studies attempt éo control for
time, place and demographiés of traffic accidents to ascertain alco-
hol's contribution to the increased risk of crash. Person-centered
studies focus on the drinking patterns and practiées among drivers in-
volved in crashes, the proportion of alcoholics among persons involved
in accidents, aﬁd the frequency of crashes among alcohnlics (Cameron,

1978).

Methodologicél constraints with regard to event-centered
research follow. Data on alcohol use are only obtained and reported
for a portion of accident-involved persons; unknown biases in the
selection protess cast doubts on the rrepresentativeness of published
data on alcohol involvement. Accurate BAC measurements can only be
obtained for a limited time period after an accident, although this
perioa varies across studies from one to 24 hours. Thus, persons
surviving a longer time are excluded. Second, only a proportion of
persons in both fatal and non-fatal accidents are tested for BAC.
Information on non-tested persons'involved in accidents is rarely
reported. Police reports of drinking are much less consistent than

those which rely on BAC tests.

There are many more non-fatal accidents, but more studies
on fatalities; and positive BAC's are directly related to the :seri-

ousness of the eveat (particularly to fatal crashes). Thus, conclu-



sions can be misleading unless one remembers that less than one in
20 traffic accidents result in a fatality, but that fatal accidents

are much more often reported and studied (Cameron, 1978).

With regard to the role of "alcohol involvement in highway
deaths," Zylman (1974) has stated that widely believed and officially
stated figures overestimate thé extent of the problem. Some of his
reasons are applicable to ﬁon—fatal motor vehicle accidents and/or
to other alcohol-related causes of death; the most relevant ones fol-
low: Fire., there are no nationally published figures on how many
drivers or passengers, drunk or sober, die in traffic accidents.
Furthermore, the drinker is not always at fault in an accident,
although he is more likely to be labelled as responsible; sometimes
a sober driver or pedestrian is at fault. There also often may be
other contributory factors in traffic éccidents, e.g., poor conditions
of the road or absence of safety features in the motor vehicle (Room,

1977).

Second, if all traffic fatalities were tested, the proportion
who had blood alcohol concentration (BAC) levels which usually result
in impairment or intoxication (0.10% ) would be lower. BAC tests are
done selectively, i.e., more often on persons who have been or are

likely to have been drinking.

Third, figures used to support the official position on drink-
ing and traffic fatalities are often inflated. Percents are consis-
tently rounded up and the top of estimated ranges is the more often

cited percent. The differences between official and actual figures
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may be small; however, the cumulative effect can result in a con-
siderable overstatement of the problem. NIAAA in its 1978 Technical
Support Document (op. cit.), for example, prefaces most percents on

traffic accidents with "as many as" or "up to."

Fourth, a concluding observation is that with representative
data, the proportion of traffic deaths causally related to alcohol

may be in the order of 30 percent rather than 50 percent (Zylman, 1974).

With regard to person-centered studies, research has clearly
indicated that alcohol plays a substantial role in trafiic problems,
although there is a considerable variation in the reported relation-
ship between drinking patterns and accidents or traffic violatioms
(Cameron, 1978). The range of estimates of the involvement of problem
drinkers or alcoholics in traffic problems and the variation in defini-
tional criteria used to identify such persons are so great that the
actual degree of involvement is almost impossible to assess (Cameron,

1978; Technical Support Document, op. cit., 1978).

NIAAA (Technical Support Document, op. cit., 1978) states that

for the role of alcoholics and problem drinkers in traffic accidents

to be assessed, more detailed definitional criteria used to identify
them and standardized indicators of problem drinking are required.
Several studies report that known alcoholics have significantly more
traffic accidents and violations than other drivers. However, accident
involvement for alcoholics and others apparently is a comglex phenome-~-
non that should not be attributed solely to the effects of alcohol

(Cameron, 1978; Technical Support Document, op. cit., 1978). Traffic



VI-10

accidents also bring some alcoholics into treatment, thus tending to
inflate the number of known alcocholics with records of traffic crashes

and violatiouns (ibid).

4. Concluding Observations

Alcohol-related problems are conceptualized as existing in every
conceivable body organ and every possible behavior, e.g., physical,
psychological, social, economic. Thus, there has been considerable
doubt about what criteria to use as a measure of alcoholism (Agnew
and Miller, 1976). With regard to the use of alcohol as an explana-
tion for serious events, BAC tests, alcoholism, drunkenness, congener
content, drinking, and long-term consumption practices have all been
studied (Room, 1977; Aarons et al, 1978). Controlled studies, how-
ever, are the exception other than in mortality and accident research,
perhaps because no comprehensive reporting system has been developed
and/or their bzing inappropriate in other alcohol-related areas.
According to NIAAA (Technical Support Document, op. cit., 1978;

Aarons et al, 1978), child abuse, neglect and molestirg; and marital
violence, for example, are still neglected areas of ressarch, with
little systematic data on alcohol involvement available now. Finally,
there is a tremendous range of alcohol involvement reﬁorted in studies
of accidents, casualties and crime; and as previously observed, the

higher estimates are more often used as the official figures.
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Assessment of Statistics on Alcohol~-Related Problems

VII. Measuring the Costs of Alcohol Abuse

Prepared by Thomas G. McGuire, Department of Economics, Buston University



1. Introduction

In a zeport to the National Institute on Alcohol Abuse and
Alcoholism (NIAAA), Ralph Berry and his colleagues have estimated the
costs of alcohol abuse to the American economy to have been $42.75
billion in 1975. The major components of these costs are lost produc-
tion of gocds and services ($19.64 billion), extra health care costs
for alcohol abusers ($12.74 billion) and motor vehicle crashes ($5.14
billion). Al) components of the estimated costs are presented in Table

1.

Be_ry's numbers are sure to play a prominent role in the re-
newed debate on alcohol policy, as his earlier estimates have in past
debates. Unfortunately, if history is a reliable guide, the billion-
dollar cost escimates will be trotted out for their scare~value, loaded
with the insinuation that an active anti-alcohol policy now will save
these wasted billions. Berry's work deserves a better fate. 1In any
case, 1t is certainly appropriate at this time to review the method by
which these estimates were produced and to assess the usefulness of such

estimates for alcohol policy. These are the purposes of this paper.

It would not be fruitful to judge Berry and Boland's work
against ideal standards of method and estimation, standards which are
unattainable largely because of limitations of the data available.
What I try to do is judge thelr work against the sténdard which they
set for themselves - that their estimates should be "comservative"
estimates of the cost of alcohol abuse. Berry and Boland point out

that although we cannot know with certainty the costs of alcohol abuse
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Estimated Costs of Alcohol Abuse, U.S., 1975 (billions of dollars)

Sources of cost due to alcohol

1. Lost production
among males 21-59
among the military
premature mortality

. Health care costs

. Motor vehicle crashes

Fire losses

g AW N

. Social responses

social welfare system
alcohol programs
highway safety

fire protection
criminal justice
(non-violent crime)

Sources of cost associated with alcohol

6. Violent crime
cost of violent crime

criminal justice system
(violent crime)

Source: Berry and Boland 1979.

15.46
.41
3.77

1.27
.08
.03

A7

2.10
.76

19.64

12.74
5.14
.43
1.94

2.86

$42.75



VII-3

using current information, it is useful nonetheless to know the cost
of alcohol abuse is at least a certain amount (1977, p. 193). Set
agéinst the standard of a conservative approach to estimating cost,

Y find two major faults in Berry and Boland's method: First, as re-
gards alcohol as a consumer good., Berry and Boland mimimize the scope
for intelligent consumer decision-making in alcohol purchase by assum-
ing no adverse effects of alcohol are fcreseen and taken into account
by users. The costs of alcohol which are offset by benefits to consu-
mers are assumed to be limited to the money price of the beverage.
This extreme assumption leads to overstatement of the social costs of
alcohol abuse. Second, as regards causality. Berry and Boland con-
sistently interpret a statistical associlation between alcohol and so-
cial costs, such as use of health resources, as indicating a causal re-
lation. Improving specification of the relation between alcohol and

social costs would tend to reduce the estimated impact of alcohol abuse.

For both reasons, Berry and Boland's cost estimate tends to over-
state the true cost. These important topics are addressed in Sections
2 and 3 respectively. There are other reasons why Berry and Boland's
$42.75 billion estimate would tend to understate the true cost of alco-
hol abuse. The primary ones are, first, that Berry and Boland do not
attempt to value the "intangible" costs of alcohol abuse due to pain
and suffering; second, that the "value of a life" is understated; and
third, that the inventory of cost items is (inevitably) incomplete.
These points are recognized by Berry and Boland and we deal with them

only briefly in Section 4, containing comments on the specific methods
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behind the estimates of the components of cost in Table 1.

A final important conclusion has to do with the general use-
fulness of these cost estimates. The conclusion is that studies éf
the total cost of alcohol abuse should not be used in formulation of
public policy. For policy we need to know how costs change with re-
spect to policy decisions regardless of the level of total cost. This

is discussed in Section 5 which concludes the paper.

This review will emphasize the shortcomings rather than the
contributions of Berry and Bolan&'s work. Without attempting to do
justice to those contributions, it is important to recognize them as
being substantial. Berry and Boland have probably domne more to raise
the standard of cost studfes in the alcohol, drug abuse and mental
health field than any other authors. They were the first to rigorous~
ly face up to the difficulties of statistical inference with the sket-
chy data available. They were tﬁe first to clearly focus attention
on social cost rather than simple money flows associated with illness
and abuse. For the rest of this paper we focus on Berry and Boland's

The Economic Cost of Alcohol Abuse, which contains the most thorough

discussion of their approach.

Berry and Boland attempt-;o break no ground with respect to the
definition of alcoholism or alcohol abuse. In counting the costs of
lost productivity and extra health care due to alcohol abuse and alco-
holism, Berry and Boland study the behavior of alcoholic or abuser

populations defined by other researchers. When studying costs of
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crime, accidents and fires, their definition of costs of abuse broad-
en to include costs imposed by anyone from abusive drinking. Thus the
Acosts of motor vehicle accidents, for example, attributable to alcohol
abuse are not just the accidents caused by alcoholics whose driving is

impaired but the accidents :caused by alcohol abuse by any driver.

2. Alcohol as a Consumer Good

The costs and benefits of alcohol consumption go partly to the
direct user (or abuser) of the alcohol and partly to others in society.
Some of the benefits, such as satisfying taste and relaxing effect, and
some of the costs, such as purchase price of the beverage, fall on the
direct user of the alcohol. These private benefits and costs are com-
pletely analogous to the benefits and costs from any other commodity
in the economy - softdrinks, shirts, washing machines, and so on. Berry
and Boland are not concerned with these. Benefits and costs of alcohol
are excluced from their study as long as they are taken into account
in the decision to buy the alcohol. Thus, benefits and costs qualify
for inclusion in Berry and Boland's study of social costs if they
meet one of two criteria: 1) they are external to the user, falling
- on some other member of society; or 2) they fall directly on the user

but they are not, because of ignorance or irrationality, taken into

account by the user in his decision to use alcohol.

The reason that private costs, such as the purchase price of
the alcohol, should not be part of an accounting of the social cost

of alcohol abuse, is that because we know they are more than offset by
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the private benefits of consuming alcohol (Berry and Boland have a

godd discussion of this on p. 11) In 1977 Americans spent $28.2
billion on alcoholic beverages. The $28.2 billion is not counted as
part of the social cost, even though real resources worth approxi-
mately $28.2 billion (actually somewhat less because cf the

high taxes levied on this industry) are used to produce
the alcohol, because this cost is offset by the value of alcohol as a
consumption good. The reasoning is that since consumers chose to spend
the $28.2 bil;ion, the benefits must have been at least worth $28.2
billion, otherwise consumers would not have freely chosen to spend
the money. If there were no externalities in consumption of alcohol
or irrationality in choices, it would be clear cut, using this reason-
ing, that the benefits to alcphol must exceed the costs.* It is true,
in any case, for the part of the costs taken into account by users,
the benefits must exceed those costs or the alcohol would not have

been purchased.

This leads to the issue I want to address in this section.
How much of the '"costs'" of alcohol use and abuse are taken into ac-

count by the users? Berry and Boland assume the only ccst of alcohol

consumption taken into account by the user is the purchase price.

* Part of Berry and Boland's discussion of this is misleading. They
incorrectly state on p. 12 that net benefits to users. total benefits
less price paid, must be some fraction of the amount paid for the
product. This is not so. Net benefits can be any amount greater
than amount paid. Without information on the value of all purchases
(which could be estimated if we knew the "demand !curve" for alcohol),
we cannot infer net benefit. It is therefore not true, as Berry and
Boland assert on p. 13 that it is unlikely that net benefits to users
cutwelgh the costs imposed. We have no basis for judging net benefits
and therefore no basis for comparison.



All other costs are assumed to be irrationally ignored, qualifyipg
them therefore for inclusion in the "social cost" category. If they
are not igrored by the user we can use the reasoning just outlined_to
say that any cost taken into account - money or otherwise - is known
to be more than offset by benefits. Any cost considered by the user
. should therefore, using-Berry and Boland's reasoning, not be included

in the social accounting.

I think it is unreasonable to assume that the only cost of
alcohol use recognized by the user is the money cost, and to assume
that all other unfortunate effects are irrationally ignored. Users
of alcohol are often able to foresee the adverse consequences of their
drinking. Many of us make conscious decisions, presumably in a ration-
al way, about how much we are going to drink on some occasion, perhéps
going as far as limiting ourselves to one drink after dinner, for exam-
ple, so as not to be seriously impaired while driving home. We may
fully realize when we make this decision that even one drink may dimin-
ish our driving skilis and that by drinking we are putting ourselves
at some additional risk of an accident. Realizing this we may still
decide to have the drink because for whatever reason the enjoyment we
get from it exceeds in our mind the cost of the extra risk of an acci-
dent. Is this decision irrational? Along the same line, many of us
realize that even moderate drinking can have some adverse consequences

for health. We choose to drink anyway. 1Is this irrational?

One could argue that many of the personal consequences of alco-

hol are well-known, and that drinkers generally take them into account,
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weighing unfortunate consequences such as possible accidents and ill-
ness against the pleasures from drinking. This argument would most
convincingly apply to the majority of drinkers who are not alcoholics
and for whom drinking represents a free éhoice. Under this argument
any unfortunate consequence of drinking that affecﬁs tha drinker

- would be regarded as being ﬁére tﬁan balanced off by the private
benefits of drinking. Many of Berry and Boland's cost items would

be dropped: all health costs borne by the drinker, all costs of acci-
dents which fall on the drinker, all work days lost from drinking by

non-alcoholics and so on.

Full acceptance of this argument, that non-alcoholic drinkers
are fully informed about the effects of alcohol and rational in their
decision to use alcohol is unlikely outside of economists of the
"Chicago School". It is an extreme position that I would not advo-

‘cate; but it is an extreme position of the other side, to say that
none of the adverse consequences of alcohol are foreseen by drinkers.
This other extreme position is the one taken by Berry and Boland. This
is no more justifiable than it 1is to state that drinkers take all costs
-into account. The truth is somewhere in between. §ggg:of the adverse
consequences of alcohol use are foreseen and taken into account by
users. To assumz none, beyond the money cost, are taken into account
is to assume a wide scope for irrationality in alcohol purchase and

to adopt a "liberal definition of effects that can be included in a

study of social cost.
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3. The Issue of Causality

Another way that Berry and Boland are liberal in measurement
of the costs of alcohol abuse 1is by consistently interpreting unfor-
tunate effects, such as work days lost and higher “ealth care costs,

associated with alcohol abuse as being caused by alcohol abuse.

Correlation (or association) does not necessarily imply causa-
tion as we all know. In general, the true or causal effect of alcohol
abuse on the various measures of cost may be larger or smaller than the
simple association. To make tﬁe argument that Berry and Boland over-
estimate the effects of alcohol we must say more than they interpfet
assoclation as causality. After illustrating Berry and Boland's use
of association, I will go on to argue that the statistical circum—
stances in which simple association will overstaté causality are very
likely to be present in attempts to estimate the effects of alcohol

abuse.

Alcohol abuse is not an "accident'; it may be caused by some
other problem, such as mental disorder or stress. In a typical sim-
ple comparison of alcohol abusers and non-abusers, the abuser popula-
tion has more problems of many sorts than the ilon-abuser population.
To interpret the effecté of all these problems as being caused by
alcohol, to say that the abuser population would be the same as the non-
abuser population 1if only they wouldn't drink so much, is te overstate

the importance of alcohol.
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Berry and Boland's method and why it likely leads to over-
statement of the effects of alcohol abuse can be illustrated by con~
sidering how Befry and 3o0land estimate the lost productivity due to
alcohol abuse, the most important cost category of Table 1. Other
comments about this estiﬁate are given in the next section. Here I
focus on the inference from the incomes of families with and without
a male abuser present (abuser defined in this context on p. 44) about

how much income is lost due to alcohol abuse.

The data for this part of the computation cost come from a
national sample of 1561 households in 1968 conducted by the Sncial
Research Group of the University of California at Berkeley. 285
households (18.3%) had an alcohol-abusing male present aged 21-59.

A crude measure of the effect of alcohol abuse on household income

is the difference in the average income of households with and without
an alcohol abusing male present. The computation of the income loss
using this "crude'" method is shown in Table 2. The difference in in-
core in the two types of households 1s interpreted as the income loss
éaused by the presence of the alcohol abusing male. If the male were
naot an alcohol abuser, it is assumed in this approach that the house-
hold income would be the same as the average for households where no
abuser was present. The total c&gt of alcohol abuse for this group

of households is thus the number of households experiencing the income

loss times the average income loss, $559,740.

The vulnerable part of this logic is the part which says that

if we took away the alcohol, the abusing households would be the same
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TABLE 2

Crude Measure of Income Loss due to Alcohol Abuse

Average Annual Income
foe -Households with

No Abuser Abuser
Present Present Di fference
Average Income $10689 $ 8725 $ 1964
(no. of househoids) (1276) (285)

Cost Computation:

285 x $1964 = $559,740 extra income would hiave been earned had there been
no abusers

Source: Adapted from Berry and Boland 1977, Table 2-2.
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as the non-~abusing households. Aicohol.abuse is not a random event
that befalls some households and not others unrelated to other factors.
Without taking into account these other factors, including work force
and other social experiences, eduéation,_personal characteristics,
gental state, and family st;bility -~ which may themselves have an inde-
pendent effect on income - the simple crudé comparisou of the incomes
of the abusing and non-abusing héuseholds will not be a zood estimate

of the effect caused by alcohol abuse.

The 1968 household survey allows Berry and Boland to direétly
take into account one other factor; age. As the survey shows, older
households have higher income on average than younger households.
Older households are also less likely to have an abuser present.

This means that in the crude estimate of the effect of alcohol abuse

in Table 2, younger households are "overrepresented" in the "abuser
present' households category. The "no abuser present" and '"abuser
present" categories are not the same except fdr the drinking. Some of
the crude differences in incomes between the two categories is due to
the different ages of the households, not to alcohol abusé. Berry and
Boland correct for this by showing differences in income between abuser
and non-abuser households within each age category. This is showm

here in Table 3.

For all age groups but 40-49 years, the difference in income
between the abuser and the nonabuser households is less than the gross
difference between the abuser and nonabuser households not controlling

for the effects of income. >Sumﬁing the average difference for the

2]



Age
— 21-29

30-39

40-49

50-59

Vii—-1J3

Income Loss due to Alcohol Abuse Adjusted for Age

Cost Computation

108 x $1817
66 x 1649
59 x 2135
52 x 1094

$196236
128634
125965

t 4 nn

$507723

56888

Average~Annua1 Income
for Households with

(number of households in parentheses)

No abuser
Present

$ 9692

(284)

11252
(330)

11118
(331)

10556
(331)

Abuser

Present

$ 7875
(108)

9303
(66)

8983
(59)

9462

(52)

Source: Berry and Boland 1877, Table 2-2.

Di fference

$ 1817

1949

2135

1094
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285 abusing households from Table 3 yields a revised estimate of

income loss of $507,723, 9.3% less than the first estimate.

Age is of course not the only other factor that influences
income. Education, class-position, motivation, work-force experience
and other factors have all been shown repeatedly to influence earnings.
How would the estimate of the effect on earnings of aicohol abuse
have been affected if these additional factors had been considered?

Adding another variable to explain income will reduce th= estimated

effect of alcohol abuse if the variable is correlated with income in

opposite sign to its correlation to alcohol abuse. This was the case

with age. Older workers had higher income and were less likely to be
abusers. Age was positively correlated with income and negatively cor-~

related with alcohol abuse.

I believe it is reasonable to expect that most other variables
known to be important in explaining income will be positively corre-
lated with earnings and negatively correlated with alcohol abuse. I
would expect education, motivation, and work force experience, to take
some important examples, to be positively related to income and nega-
tively related to alcohol abuse. If this is true, then vhen these vari-
ables are omitted the simple association of alcohol abuse and low in-

come overstates the effect of abuse.

Berry and Boland acknowledge this problem and try to deal with
it. They rely on Luft's (1975) estimate of the interaction effect of

general "ill health" and age, education, family structure and region
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of the country to adjust downwards the estimates on the effect of alco-
hol abuse coming from Table 2. According to Luft's work, these four
sets of variables account for 23.9% of the total asscciation of ill
health and low income. Presuming that alcoholism is similar to general
ill health in this regard, Berry and Boland reduce the original esti-

mate of $5°59,740 downward by 23.9%.

Even granting the assumption that alcoholism and general 111
health are sufficiently similar so that using Luft's estimate of the
interactiovn among independent variables makes sense, there is still the
issue of the many factors omi;ted from consideration and their effect
on the estimate of the impact of alcohol abuse. To stress the impor-
tance of these omissions, suppose for a minute we knew something extra
about the people in this survey: whether or not the male in the house-
hold has had "favorable" or "unfavorable" experienceé in the work force.*
This will serve to illustrate the need to know why alcohol is being
abused and whether the reason it is being abused has any influence it-

self on the apparent costs of alcohol abuse.

Thcse who have had favorable work experiences are likely to
have higher income. It is also reasonable to think that although caus-
ality probably runs in both directions, unfavorable work experiences
may sometimes contribute to alcoholism. Revised by the presence of
these "facts" - the positive correlation of favorable work experiences
with earnings and negative correlation of favorable work experiences

with alcohul abuse - the Berry and Boland data might look like that in

* The interaction of this factor with alcohol is studied by Calahan (1970).
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TABLE 4

Income Loss due to Alcohol Abuse Adjusting for Age and Work-Force Experience

Work-force Non-Abuser Abuser Difference
Age experience
21-29 unfavorable 9400 : 7650 1750
' (113.6) (86.4)
~favorable 9887 8775 1112
(170.4) (21.6)
30-39 unfavorable 10913 9037 1876
(132) (52.8)
favorable 11478 10366 1112
(193) (13.2)
40-49 unfavorable 10783 8726 2057
. (132.4) (47.2)
favorable 11341 10010 1331
(198.6) (11.8)
50-59 unfavorable 10238 9192 1046
(132.4) (41.6)
favorable 10768 10544 224
_ (198.6) (10.4)
86.4 x 1750 = 151200.
21,6 x 1112 = 24019.2
52.8 x 1876 = 99052.8
13.2 x 1112 = 14678.4
47.2 x 2057 = 97090.4
11.8 x 1331 = 1570%5.8
41.6 x 1046 = 43513.6
10.4 x 224 = 2329.6
' 447589.8

Source: hypothetical data consistent with
Berry and Boland 1977, Table 2-2.
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Table 4. (We have assumed specifically that 407 of the non-abusers
have had unfavo;able work experience and 80% of the abusers have had
unfavorable work experience.) Thesé data as displayed are full& con-
sistent with Berry and Boland's data in Table 3. Adding workers with
favorable and unfavorable experience in each category yields the total
number and correct averages as shown in Table 3. 73y including consid-
eration of work experience in our illustrative analysis, we can see

again how the estimated effect of alcohol abuse is further reduced.

With thec> "reasonable" sets of numbers, the lost income is estimated

to be only $444,590, down 127% from the estimate in Table 3.

Berry and Boland could not, of course, correct for work-experi-
ence or any other influence on income that may have had important inter-
action effects with the impact of alcohol abuse. All that can be asked
of researchers 1s that they recognize that in the absence of these cor-
rections, cimple association of alcohol withother income or other unfor-

tunate effects will likely overstate the influence of alcohol.

4., Components of Cost

This section is made up of a series of brief comments on Berry

and Boland's method not already covered in Sections 2 and 3.

4a. The Economic Cost of Lost Production

Causality: additional comment

As we stressed in Section 3, if alcohol abusers are often beset

by a range of problems, the simple association of alcohel and low pro-
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ductivity overstates the causal relation. Berry and Boland themselves
cite good evidence on this (page 36), a study by Winslow (1966) that
showed lower productivity characterized '"problem workers whether or

not they also were drinkers."

Lower wages as a measure of the impact o6f alcoholism

Berry and Bolénd have a very good discussion {p. 42-43) of
the conditions under which lower productivity due to alcohol abuse
will be reflected in lower wages of abusers. If employers imperfectly
perceive productivity differences, the costs of lower productivity will
in part be shared by all workers (who must acceptva lower average wage)
rather than being borne entireiy by abusers. By assuming all lost pro-
ductivity costs are Borne by abusers, Berry and Boland conservatively

measure abusers' impact.

Classification error

The basic method to identify productivity differences involves a
first step of classsifying workers into abuser and non-abuser categories.
To the extent this is done imperfectly (some workers are wrongly classi-
fied) the magnitude of the difference in productivity between the groups

is understated. *

This comment applies to all forms of cost comparisons in addition

to productivity.
Prevalence

Berry and Boland review the literature on the prevalence of al-
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cohol abuse among workers, reporting estimates 'as low as 1% of the
work force (p.37-38). 1In making their own estimate of costs, they
choose the highest prevalence rate reported, 187 of adult males from

the Berkeley group survey.

Incomplete estimates

Lost production of women and in non-market sectors is not in-

"cluded. This represents a major underestimation of costs.

The v:lue of a life

The cost of a lost worker from death due to alcohol abuse is
estimated to be only the present value of lost wages. No good method
exists for otherwise estimating the value of a life. Common sense
and recent theoretical work in economics (Conley, 1976) coincide to
suggest that the full value of a life to society (including to the wor-

ker) exceeds the wages that would have been earned.

Unemployment and labor markets

In an economy characterized by involuntary unemployment, rehab-
ilitation of an alcoholic may increase the labor force, but if total
employment is determined by total demand for labor only, the number of
employed may not rise at all. Only the unemployment rate would be af-
fected. This very simplistic model of labor marke-s has little value.
An appropriate "correction” for involuntary unemployment would be to
assume rehabilitated alcohol abusers are involuntarily unemployed with
the same (or slightly higher) frequency as the average worker. This

would represent a small correction on estimates of lost productivity.
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4b. Health Care Costs

Causality

- In estimating lost éroductivity due to alcohol abuse, Berry
and Boland showed an awarenéss of the problem of inferring causality
from simple associations, éhd attempted to correct where they could
for influence of other factors, such as age, that are asscciated with
alcohol abuse and influencefproductivity. In developing estimates of
the health care costs, thefe 18 no attempt to go_beyoﬁd the cruder
comparison of use of‘health'services by alepoholic and non-alcoholic

populations, the type of comparison in Table 2 above.

The major problem ih this section, tending to overstate costs
of alcohol abuse, is the disregard of other factors, such as mental
illness and disorder, which are positively associated with alcohol

abuse and may also be the cause of extra health costs.

Reliability of estimates

Good data are avaiLQbie to estimate the crude difference in
use of hospital services by.alcoholics and non-alcoholics (p.84-85).
Berry and Boland handle thi§ data well, checkiﬁg one source against
another for aggregate congistency. The data on differences in utili-

zation is not good for all services outside of hospitals.

Expert opinion

Experts at alcoholism treatment centers may tend to overstate

use of health services by.alcoholics (p. 81~-82).
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Training costs

Costs of training (p. 73) should not be added in except to the
extent training is not paid for by the trainee. Trainee's costs will
be reflected in wages of professionals. To include these would then
be double~counting, the same as counting in construction costs of hos-
pitals and full hospital day price including an amount to pay off con-

struction bonds.

Omitted costs

The cost of treating alcohol abuse in a number of parts of the
health sector are omitted, especially from the ﬁental health sector,
for example, in Community Mental Health Centers. Also, employee assist-
ance plans, now fairly widespread in industry, have a primary orientation
to alcohol and drug abuse counseling. A more comprehensive accounting

of costs would raise estimates.

4c. Motor Vehicle Accidents

Causality

Berry and Boland are sensitive to the problem of inferring

causality from association (p. 107):

When an accident occurs that involves a young, relatively inex-
perienced driver who was exceeding the speed limit on a wet road at 2 am
and who was found to have BAC in excess of .05 percent, it is one thing
to determine that alcohol was present; it is still another to determine
the net causal role of aléohol abuse.

In spite of this statement, Berry and Boland make no attempt

to correct for influences of age, experience, time of day, personal

v
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recklessness or other factors in accidents. Nor do they recognizé
that omitting these factors (which is necessary in the absence of data)
is likely to lead to an overstatement of the effect of alcohol on acci-

dents.

Intangible costs

Berry and Boland consider the "intangible" cost of accidents -
pain and suffering ~ but decline to value it in dollars. This may be
the right strategy; it is clearly conservative and, as they recognize,

tends to understate total costs.

Data reliability

The data are good for estimating crude differences in accident
rates by drinkers and non-drinkers. Berry and Boland handle the data

in a creative fashion.

Value of a life

By valuing a life only at lost production, total costs are

understated.

4d. TFires

Data for this section are very "soft". These estimates are
highly unreliable and further relate only to the association between
drinking and losses due to fire. Double-counting is anticipated and

handled adequately.
4e. Crime

Berry and Boland distinguish these estimates from others pre-

Il
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sented in the book. The cost of crimes are those found to be associ-
ated with alcohol rather than caused by alcohol. While the problem
of inferring causality troubles all estimates presented, Berry and
Boland apparently judge the problem to be so severe in this category
of costs that no statement on causality is justified. They admit

(p. 147), "Existing research is simply inadequate to assess the ex-

tent to wnich the costs of crime may be due to alcohol abuae".

Value of a life and intangible costs

Valuing a life only at lost productivity and neglecting fear,
pain and suffering lead to a vast understatement of costs of violent

crime assoclated with alcohol.

Property crime as "transfer"

The value of property stolen has traditionally not been
counted as part of the cost of crime because the property is not
destroyed, it is simply "transferred" to a new owner. However, since
the new owner refused to buy the property at its market price and
was only willing to do so at the "black market" psice, the new (post
crime) allocation of property is inefficient. A legitimate cost equal
to the difference in willingness to pay between the old and new owners

times the quaitity of merchandise transferred should be added to the

cost of crine.

4e, Social Responses

These costs are all quite legitimately included in an account-

ing of social costs and are reasonably estimated. Berry and Boland
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have only included the most obvious of these social responses. A more
comprehensive list would add to the estimated total cost. Much of the
response to alcohol abuse is paild for out of private, not public, bud-
gets. Some part of home fire prevention equipment, burglar alarms,

safety features in automobiles and many other private expenditures are

also social responses to alcohol abuse. -

5. Summary anc Conclusions

Berry and Boland's $42.75 billion is an estimate of the total cost
of alcohol abuse. It cannot Be defended as a conservative estimate.
The major reasons thét the estimate tends to overstate costs are:
1) other than purchase price, no other costs of abuse are assumed to be
offset by benefits, and 2) the causal relation between alcohol and costs
is overstated by association. But on the other hand, it cannot be ac-
cused of being liberal. The reason the estimate tends tounderstate costs
are: 1) undervaluing loss of lives; 2) neglect of intangible costs;
and 3) incomplete accounting of all costs. It is impossible to know

whether the "true' costs are greater or less than $42.75 billion.

It must be emphasized that the $42.75 billion estimate is

highly imprecise. A truly conservative estimate of the costs - count-

ing only costs "beyond a reasonable doubt" ﬁhat could be attributed to
" alcohol abuse - would be very low. None of the costs in the major

categories -~ lost productivity, health care or motor vehicle accidents
-~ can be, with exisitng empirical work, attributed beyond a reasonable

doubt to alcohol abuse. A generous or liberal estimate of costs would
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be much larger than $42.75 billion. It would include a "best guess'
about the cousts due to lost productivity, health, accidents and so

on (which is not the same as costs attributable beyond a reasonable
doubt). It would also include - and here is where the total can be
made almost arbitrarily higher - dollar values for lost lives and pain
and suffering. Berry and Boland are extremely conservative in this
realm. It would be easy to argue for higher total costs emphasizing

these effects of alcohol abuse.

It involves major logical error to. conclude from any esti-
mate of the total cost of aldohol abuse (however well-prepared) that
there should be a more (or less) active program to prevent alcohol
abuse. High total costs do not justify action. We must know that
the costs are responsive to action to proceed. Studies of the total
cost tell us nothing about how total costs would change with respect
to any policy action. In economists'! terms, we should be interested

in marginal costs, not total costs.

Consider a particular policy say, establishment of addition-
al detoxification clinics. While this might decrease some elements of
total cost such as lost productivity, health costs and others, it
will raise other elements of total costs, the 'social response' costs.
The issue of whether this program makes sense has t» do with whether
the total costs go up or down by taking this action. The absolute level
of total costs is, in fact, irrelevent. What we need to know are
costs of additional action and the benefits (reductions in cost else-

where) that result from that action.
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Studies of total cost are not designed to provide this infor-
mation. What all thi; comes down to is a judgment that except in help-
ing to develop methodology, and possibly in helping to point out areas
where new programs might be considered, studies of total cost are not

very useful.

Future research should focus on the costs and benefits of

particular programs and policies, not on social totals.

This review also makés clear that alcohol policy will be on
shaky ground until the relation between alcohol and other factors is
better understood. Alcohol may not be the problem at all; discrimina-
tion, stress or mental illness may be much more important. If alcohol
abuse is not the root cause of the trouble, reducing alcohol abuse
through social policy may lead to no social gains, only in costs appear-
ing in some other sector of the economy and being attributed to some
other proximate cause. Research on the reasons for drinking and the
complex behavior of which drinking is a part.need to be studied to make

progress on alcohol policy.

Y
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